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 TMDL AT A GLANCE 
  
Hydrologic Unit Code: South Fork of the Clearwater River #17060305

§303(d) Listed Segments: Cottonwood Creek (source to mouth) #3288; Red Rock Creek #3289, South Fork Cottonwood #3290; Long Haul Creek #5221;
Shebang Creek #5644; Stockney Creek #7288

Water Quality Concerns: Sediment, Temperature, Nutrients, Dissolved Oxygen, Pathogens, Ammonia, Habitat and Flow Alteration

Designated Beneficial Uses: Secondary Contact Recreation, Agricultural Water Supply, Cold Water Biota, Salmonid Spawning

Sources Considered: Permitted Point Sources: Cottonwood WastewaterTreatment Plant

Nonpoint Sources: Agriculture, Livestock, Timber Harvest, Storm water, Roads, Septic Systems 

EXECUTIVE SUMMARY 

Cottonwood Creek is a second order tributary of the South Fork Clearwater River located in Idaho County,
Idaho. Cottonwood Creek flows from an elevation of 5,730 feet at Cottonwood Butte, east across the
Camas Prairie, to an elevation of 1,332 feet at its confluence with the South Fork of the Clearwater River,
near Stites, Idaho. It flows roughly from west to east and the mainstem is about 30 miles long. A waterfall
approximately 9 miles upstream from the mouth of Cottonwood Creek restricts fish passage upstream. The
5 major tributaries to Cottonwood Creek are Stockney Creek, Shebang Creek, South Fork of Cottonwood
Creek, Long Haul Creek, and Red Rock Creek. 

The Cottonwood Creek watershed has an area of 124,439 acres. The topography of the watershed
encompasses steep forested lands in the headwaters, rolling cropland associated the Camas Prairie, and
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deep canyons where Cottonwood Creek dissects the Camas Prairie in the eastern half of the watershed.
Land uses consist of cropland (74%), pastureland (7%), rangeland (13%), forestland (6%), and urban/industrial (<1%). A small urban area
of the City of Cottonwood and a small portion of the City of Grangeville are within the watershed. 

Section §303(d) of the Federal Clean Water Act requires States to develop a Total Maximum Daily Load (TMDL) management plan for water
bodies determined to be water quality limited. A TMDL documents the amount of a pollutant a water body can assimilate without violating a
state's water quality standards and allocates that load capacity to known point sources and nonpoint sources. TMDLs are the sum of the
individual waste load allocations for point sources and load allocations for nonpoint sources for nonpoint sources, including a margin of
safety and natural background conditions. 

In 1994, 1996, and 1998, Cottonwood Creek from its headwaters to the South Fork Clearwater was classified as a high priority water quality
limited segment as a high priority water quality limited segment under 303(d) of the Clean Water Act. A TMDL was scheduled to be
developed by the end of 1999. Pollutants of concern include: sediment, temperature, pathogens, nutrients, dissolved oxygen, ammonia,
habitat alteration, and flow. 

Three of the 5 tributaries to Cottonwood Creek were listed on the 1994 303(d) list; the two others were added on the 1998 303(d) list. The
listed pollutants were a subset of those identified for the mainstem. Although the TMDLs for the tributaries are not due until 2001 or 2006,
they are proactively addressed in the Cottonwood Creek TMDL as sources of pollutants to the mainstem. 

The Idaho Water Quality Standards designate salmonid spawning, cold water biota, secondary contact recreation, and agricultural water
supply as beneficial uses for Cottonwood Creek. 1995 and 1996 beneficial use studies indicated that Cottonwood Creek and its tributaries do
not provide full support of beneficial uses because of macroinvertebrate population impairment and exceedances of water quality standards. 

The primary nonpoint sources of pollutants in the Cottonwood Creek watershed are agricultural practices and runoff, livestock grazing,
timber harvest activities, urban runoff, and land development activities. Storm water discharge systems, septic system failure and several
other discrete sources are included with these nonpoint sources for loading analysis due to a lack of data and methodology for separate
evaluation. The Cottonwood wastewater treatment plant is the only permitted point source. This plant is permitted to discharge to
Cottonwood Creek November through March and land applies its wastewater during other times of the year. 

Since portions of Cottonwood Creek lie within the Nez Perce Reservation, a Memorandum of Agreement was developed between the Nez
Perce Indian Nation, the U.S. Environmental Protection Agency, and the State of Idaho Division of Environmental Quality to develop the
TMDL, with the advice of the Cottonwood Creek Watershed Advisory Group (WAG). In the Memorandum of Agreement, the parties agreed to
utilize the State of Idaho's water quality standards for development of the TMDL. 

This TMDL examines whether the estimated load capacities for pollutants in Cottonwood Creek are currently exceeded. Targets, loading
analyses, and load allocations are presented for sediment, temperature, nutrients/dissolved oxygen, temperature, pathogens, and ammonia. 

Water quality standards for the state of Idaho are intended to provide protection of designated beneficial uses. TMDL targets are based on
these water quality standards. Numeric water quality criteria are used where they exist. Narrative water quality criteria have been
interpreted and applied to Cottonwood Creek for sediment and nutrients. Load capacities reflect these water quality targets for Cottonwood



Creek based on available or estimated instream flow data. Load allocations presented distribute the existing pollutant loading from both point
and nonpoint sources within the watershed, based on available load capacity of Cottonwood Creek. 

The following discussion explains how all the listed parameters were addressed in the TMDL. The Executive Summary Loading Table at the
end of this Section summarizes pollutant and loading allocations. 

1.1 Sediment 

Both fine sediment and coarse sediment impair salmonid spawning and rearing in Cottonwood Creek. Therefore, both fine and coarse
sediment TMDL analyses were conducted. 

The fine sediment TMDL analysis shows that to meet the total suspended sediment at Lower Cottonwood Creek, the suspended sediment
load needs to be reduced about 60% during the critical time period of January through May. Estimated load reductions for the 5 tributaries
range from 60 to 95 percent. 

Bedload modeling indicates that to stabilize the streambed at bankfull discharge, the streambed stability needs to be increased about 46%.
Quantitative load allocations for the coarse sediment TMDL are not specified because there is not a direct linkage between the bed stability
index and sediment load. A decreasing trend toward background sediment production, transport, and delivery by subwatershed is the goal of
the coarse sediment load allocation scheme. Reducing coarse sediment delivery to Cottonwood Creek and timing of peak flood flows through
best management practices will help improve the water quality of Cottonwood Creek. Future analysis of sediment sources and flow impacts
will be used to help develop the sediment TMDL implementation plan. 

1.2 Temperature 

The Cottonwood Creek Total Maximum Daily Load (TMDL) was established to address thermal loading (heat) for the protection of steelhead
salmon spawning and other cold water biota. Mainstem Cottonwood Creek from headwaters to mouth is protected for salmonid spawning
(9°C daily average, January 15 through July 15). Tributaries are required to meet cold water biota standards (19°C daily average,
year-round). 

This TMDL establishes percent reduction targets (instream temperature) for non-point sources in each
subwatershed. These percent reduction targets are linked to "Percent Increase in Shade" targets for each
subwatershed, thereby reducing the overall rate of increase in instream temperature throughout the
watershed. Management activities within a watershed, such as removing riparian shade trees, harvesting
of the conifer overstory, grazing in riparian areas, and introducing bedload sediment which results in
increased surface area, can increase the amount of solar radiation reaching the stream. 

The amount of heat energy (i.e. loading capacity) which would meet State water quality temperature
standards in the creek was determined by applying a modeling technique. Model results indicate that a 30
to 86% increase in shade is necessary in order to attain and maintain State water quality standards, depending on stream reach. It is
recognized that meeting the criteria will best be accomplished by additionally promoting channel restoration that leads to a narrower, deeper
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channel, colder water contributions from improved segments upstream, and/or increases in flow. 

1.3 Nutrients/Dissolved Oxygen 

Idaho's water quality criteria for nutrients states, "Surface waters of the State shall be free from excess nutrients that can cause visible
slime growths or other nuisance aquatic growths impairing designated beneficial uses." Impairment of recreational uses in the Cottonwood
Creek watershed from excessive aquatic growth is not believed to be a problem due to low boating and swimming recreational use; however,
impairment of aquatic life beneficial uses is considered to be a problem based on low dissolved oxygen levels observed in watershed streams.

The nutrient and dissolved oxygen TMDLs are combined. As part of these TMDLs, a key assumption is made that by meeting the instream
nutrient target the dissolved oxygen water quality standard will be achieved as well. The TMDL establishes DO and percent saturation
targets that are consistent with state water quality standards. The water quality standards states that for cold water biota, "a one day
minimum of not less than 6.0 mg/L or 90% of saturation, which ever is greater." Both of these criteria are targets for Cottonwood Creek
which is designated for cold water biota and salmonid spawning. The five major tributaries have not been specifically designated and are
presumed to be protected for cold water biota; therefore, the DO criteria for cold water biota will be the target for these tributaries. 

The nutrient TMDL used literature-derived targets for total inorganic nitrogen and total phosphorus. An averaging period of May through
October was selected for estimating nutrient loading based on an assumption that this is when impairment is likely to occur and also that
nutrients are not stored in the system. Since the City of Cottonwood wastewater treatment plant does not discharge during this time
period, no waste load analysis and allocation was necessary. Using data collected from May 1997 through October 1997, nutrient loads and
load capacities were estimated for the 5 major tributaries and lower Cottonwood Creek. Results consistently indicated significant reductions
are necessary to meet the selected targets. Estimated phosphorus reductions ranged from 83 - 93%. Estimated nitrogen reductions ranged
from 56 to 89%. 

1.4 Pathogens 

A BASINs nonpoint source modeling analysis was conducted for the pathogens TMDL using the State water quality criteria for fecal coliform
bacteria. The mainstem of Cottonwood Creek and all tributaries were evaluated for secondary contact recreation. Red Rock was evaluated
for primary contact recreation. This model estimates nonpoint souce loadings of bacteria for specific land uses in a watershed. Modeled
instream bacteria concentrations were then calibrated with actual instream bacteria concentration data. Results indicated a needed load
reduction ranging from 23 to 88% for the subwatershed streams. The Cottonwood WWTP is not a significant source of bacteria loading and
therefore is given a WLA at its existing permitted limit. Significant sources appear to be runoff from animal wastes, septic tank failures, and
cattle in streams. 

1.5 Ammonia (Still Under Construction) 

The TMDL for ammonia involved comparing total ammonia concentrations from samples collected between October 1996 and April 1998 to
Idaho water quality criteria. The criteria for salmonid spawning and cold water biota are the same and vary depending upon pH and
temperature conditions. Ammonia concentrations were first compared to stringent screening criteria based on worst-case temperature and
pH conditions. 



The existing ammonia data shows that problems exist in Upper Cottonwood Creek sub-watershed during the winter season. Ammonia
concentration in this watershed increase in November and gradually decrease in March. For the Cottonwood Creek TMDL, the WLA for the
Cottonwood WWTP during the critical time period (May - September) is 0lbs/day because the City of Cottonwood does discharge during the
this time period. Based on the available data, ammonia concentration increase during the time which the Cottonwood Creek WWTP
discharges (November - April). The TMDL requires an 5% reduction in total ammonia during the November - April time period to ensure water
quality standards are met. The ammonia TMDL only addressed the toxicity effects of ammonia compounds; the nutrient effects of ammonia
compounds are evaluated in the nutrient TMDL. 

1.6 Flow and Habitat 

Flow and habitat are identified on the §303(d) list as impairing uses in Jim Ford and Grasshopper Creeks. The TMDL does not address flow
and habitat issues because these parameters are not currently required to be addressed under §303(d) of the Clean Water Act. 

1.7 TMDL Implementation Plan 

Within 18 months of approval of this TMDL, Cottonwood Creek WAG and supporting agencies will produce an implementation plan. This plan
will specify projects and controls designed to improve Cottonwood Creek water quality by meeting the load allocations presented in this
TMDL document. Implementation of best management practices within the watershed to reduce pollutant loading from nonpoint sources will
be on a voluntary basis. Reductions from point sources will be addressed in revisions to discharge permits. This TMDL includes a Watershed

Restoration Strategy that provides the framework for the implementation plan. It lists the types of best
management practices the Cottonwood Creek WAG believes will best improve water quality. Example
practices include prescribed grazing, alternate livestock water supplies, livestock exclusions, animal waste
systems, tree and shrub planting, grassed waterways, streambank stabilization, conservation cropping and
tillage practices, and protected riparian zones. 

As additional information becomes available during the implementation of the TMDL, the targets, load
capacity, and allocations may need to be changed. In the event that new data or information show that
changes are warranted, TMDL revisions will be made with assistance of the Cottonwood Creek WAG.
Because the targets, load capacity, and allocations will be re-examined and potentially revised in the
future, the Cottonwood Creek TMDL is considered to be a phased TMDL. Although specific targets and

allocations are identified in the TMDL, the ultimate success of the TMDL is not whether these targets and allocations are met, but whether
beneficial uses and water quality standards are achieved. 

Executive Summary Loading Table 
  

Pollutant Target Subwatershed Load Load
Capacity 

Reduction Needed 
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Fine
Sediment

50 mg/l TSS
monthly average
during critical time
period (January -
May)

Stockney 1,720 tons 206 tons 88% 

Upper
Cottonwood

147 tons 59 tons 60% 

Shebang 401 tons 80 tons 80% 

SF Cottonwood 1,332 tons 67 tons 95% 

Long Haul 494 tons 74 tons 85% 

Red Rock 321 tons 116 tons 64% 

Lower
Cottonwood

4,645 tons 1811 tons 61% 

Coarse
Sediment

Increase streambed
stability about 46%

Bankfull width/depth ratio below 40 - 53% change

Pool frequency greater than 3 pools per 100 meters - 83% change

Increasing trend in residual pool volume

Depth fines of 5 year mean not to exceed 27 percent with no individual
year to exceed 29 percent and subsurface fines <0.85 mm not to
exceed 10 percent

Temperature 9°C/48°F during
salmonid spawning
period (January 15 -
July 15) 
  
  

19°C/66°F during
other times of the
year 

Subwatershed Frequently
Occurring
Temperature

Load
Capacity

%
Temperature
reduction

%
Shade
Increase

Stockney 15°C/59°F 9°C/48°F 40% 47% 

Upper
Cottonwood

18°C/64°F 9°C/48°F 25- 50% 44% 

Shebang 16°C/61°F 9°C/48°F 44% 76% 



SF Cottonwood 18°C/64°F 9°C/48°F 50% 44% 

Long Haul 19°C/66°F 9°C/48°F 53% 86% 

Red Rock 18°C/64°F 9°C/48°F 50% 75% 

Lower
Cottonwood

21°C/70°F 9°C/48°F 50- 57% 30% 

Total
Inorganic
Nitrogen

0.30 mg/l during
growing season of
April through
October

Stockney 6,596
lbs/season 

1,225
lbs/season 

85% 

Upper
Cottonwood

1,174
lb/season 

637 
lbs/season

56% 

Shebang 1,716
lbs/season 

637 
lbs/season

70% 

SF Cottonwood 2,527
lbs/season 

752 
lbs/season

76% 

Long Haul 1,682
lbs/season 

752 
lbs/season

64% 

Red Rock 6,412 
lbs/season 

836 
lbs/season

89% 

Lower
Cottonwood

32,441
lbs/season 

6,470
lbs/season 

91% 

Total
Phosphorus

0.10 mg/l during
growing season of
April through

Stockney 1285 
lbs/season 

408 
lbs/season

91% 



October
Upper
Cottonwood

514 
lbs/season 

212 
lbs/season 

89% 

Shebang 436 
lbs/season 

212 
lbs/season 

87% 

SF Cottonwood 842 
lbs/season 

251 
lbs/season 

92% 

Long Haul 410 
lbs/season 

251 
lbs/season 

83% 

Red Rock 1,045
lbs/season 

279 
lbs/season

93% 

Lower
Cottonwood

7,104
lbs/season 

2,157
lbs/season 

92% 

Ammonia IDAPA
16.01.02.250.02.c.iii

1.24 mg/l
(November - April) 

0.16 (May -
October)  

Upper
Cottonwood  

City of
Cottonwood
(WLA) 

  
  

784 
lbs/season 

  
  

742 
lbs/season 

  
  

5% 

Bacteria 10% MOS in target 

Point Source (City
of Cottonwood)
remains at existing
permit limit of 100
fcu/100ml 

Stockney 72,200,000
bcfu/year 

20,900,000
bcfu/year 

71% 

Upper
Cottonwood

28,000,000
bcfu/year 

15,400,000
bcf/year 

45% 



Secondary Contact
Recreation: 

720 cfu/100 mL
instantaneous and 

180 cfu/100 ml
30-day geometric
mean 

Primary Contact
Recreation (Red
Rock): 

450 cfu/100 ml
instantaneous and 

45 cfu/100 ml
30-day geometric
mean target  

Shebang 107,000,000
bcfu/year 

12,800,000
bcfu/year 

88% 

SF Cottonwood 9,610,000
bcfu/year 

7,400,000
bcfu/year 

23% 

Long Haul 14,400,000
bcfu/year 

8,930,000
bcfu/year 

38% 

Red Rock 47,500,000
bcfu/year 

15,700,000
bcfu/year 

67% 

Lower
Cottonwood

168,000,000
bcfu/year 

82,300,000
bcfu/year 

51% 

cfu - colony forming units; bcfu - billion cfu/year; lbs - pounds; °C - degrees centigrade; °F - degrees Fahrenheit; MOs - margin of safety 
  

For more information on the executive summary, or to obtain a copy of the Cottonwood Creek TMDL or a copy of the full
document, e-mail John Cardwell or call DEQ's Lewiston Regional Office at (208) 799-4370. 
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United Stat- 
Environmental Protection Agency 

Reg;ion 10 
1200 Sixth Avenue 

Seattle, Washington 98101 

Total Maximum Daily Load (TMDL) 

Cottonwood Creek Watershed 

In compliance with the provisions of the Cfean Water Act, 33 U.S.C. 1251. et seq., as amended 
by the Wakr Quality Act of 1987, P:L. 100-4, the BnviroamenEal protection Agency, the !Me of 
Idaho, and the Nez Pace Tribe are jointly eddishhg Total Maximum Daily L d s  W L )  for 
the fbllowing Q303(d) l h d  watdod~  'esand p l l ~ i n t h c c o ~ ~ w o r t # s b e d .  

she-- 
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These 3 I TMDLs have beeuedablishcdto ensure OOmplisace withwkr quality stadads which 
apply to these waters. The joint establishment ofthese TMJ3L.s does not and shall not be utili& 
or c o n s M  to estabIish, waive or otherwise af€ect any claims of mvereign~, jurisdiction, or 
other authorities of the Environmental Protection Agency, the State of Idaho or tbe Nez Perce 
Tribe, 

These TMDLs shall become eff'tive immediately. 
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This errata sheet serves as a replacement page for page 1-5, Section 1.5 of the Cottonwood Creek 
Total Maximum Daily Load dated May 2OOO. The text below replaces the information presently 
in the Cottonwood Creek W L .  

I Cottonwood Creek Total Maximum Daily Load 

Errata Sheet 
June 2,2000 

Replacement Text: . 

The =L for ammonia involves comparing instream total ammonia concentrations to Idaho 
water quality criteria for cold water biota. The salmonid spawning critexia for ammonia are the 
same as those for cold water biota The'ctiteria are based on the toxic effects of ammonia to 
aquatic life and are pH and temperature dependent. The nuhent effect of ammonia is evaluated 
in the nutrient TMDL. The existing ,although limited, ammonia data shows that a m m e a  
problems exist in Upper Cottonwmd Creek subwatershed during the months of November 
through March when the City of Cottonwood discharges. Ammonia concentratiOn in this 
watershed increase in November d pdually decrease in March. For the Cottonwood Creek 
TMDL, the WLA for the City of Cottonwood during the critical time period (May - September) 
is OIbdday baawe  the City does discharge during the this time period. Based on the available 
data, ammonia concentration hcrease during the time which the City of Cottonwood discharges 
(November - April), Thus the TMDL requires an 5% duction in total ammonist &om the City 
of Cottonwood during the November - April time period to ensure water quality standards are 
met. 
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1 ACRONYM/ 
I ABBRIEVIATION 
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. >  FULL NAME '. 
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~ AIevin - Newiy hatched salmonid 
gravel until yok sac is absorbed. 

Aeration - a process by which a 
-#the gas then enters ipto biochemical oxidation 

*. < 

Anadromous - Fishes, such as salmon and sea-run trout, that live part m?k majority of 
their lives in the s 

Aquifer - a w 
yielding considerab 

,Adsorption - the adhesion of one substance to the 
I can adsorb phosphorus ahd organic molecules. ' 

..d 

,Aerobic - describes life'& processes'ht k q u k  ce 

Ahvial- unconsolidated recent stre 

Anaerobic - describes processes that occur in the absence ofm 

, .  
~ . i- >.' 

Antidegradation - A federal regulation requiring the States to highwiw . 

beneficial uses must be maintained. 

Aquattc - growing, I&g, or frequenting water. 

MmilatJve Capacity- - an estimate of the amount. of pollutants that can be discharged to 
and processed by a waterbody and still meet the state water qiiality stmdards. It is the 
equivalent of the Loading Capacity which is the equivalent of the TMDL for the 
waterbody. 

I*c .- 
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Basalt - w fine-grained, dark-colored extrusive igneous rock. 

Bedload - material, generally of sand size or larger, carried by a stream on or immediately 
above (3 ''1 its bed:' 

Be&icial uses - any of the various uses which may be made ofthe water of an area, 
including, but not limited to, domestic water supplies, industrial water supplies, 
agriCUltura1 wafer supplies, navigation, recreation in a d  on the water, Mdlife habitat, 
and aesthetics. 

Benthic orgsluic matter - the organic matter on the bottom ofthe river. 

1' 

t depths of a body of 
- 

Benthos - dopic (seen without aid of a mhoscape) organisms living in and on the 
bottom s e h e n ~  of lakes and shams.  Originally, the term meant the lake bottom, but it 

t uniformly to the animals associated with the substrate. 

ctIce (BMP) - a m a m e  determined to be the mast effective, 
prrrctical means of +enting or reducing pollution inputs from point ornonpoint so- 
inordertoachieve qyality goals, 

chemical reactions during the 
Biochemical oxygen- demand - the rate of oxygen consumption by organisms and 

on (= qiimtim) oforganic matter, expressed 
ic meter of water per hour. 

. ,& 
of biological matter. Standing crop is the mount of biomass (e.g. 

fish or algae) in a bady of water at a given time. O b  measured in ternrs of grams per 

m - 11 meastrre: of the latad and downstream extent of 

Biota - All plant and a y i d  species occurring in a specified area. 

Cfi - ctrbic feet per second, a unit of m w u e  for the rate of discharge of water. One 
cubic fod per seamd is the rate of flow of a stream with a cross section. of me square 
foot which is flawing at a mean velocity of one foot per second. It is equal to 448.8 
gallons per minute, 0.646 million gallons per day, or 1.98 'acre-foot per day. 
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, CoIiform bacteria - st group of bacteria predo 
and animal but also found in soil. Colifonh'b 
the possible presence of pathogenic organisms. 

ation of organic molecules (e.g. 
:molecules (e.g. carbon dioxide and water) through biological and nqn-biological 

< .  

Eolian - windblown. .h 

Erosid "the wearing away of areas of the earth's surface by water, wind, ice, and other 
f m s .  Culturally-hdaced erwion is that caused by increased runoff or wind action 
due to the work of man in deforestation, cultivation of the land, overgrazing, and 
disturbance of the natural drainage; the excess of erosion over that n o d  for the area. 



X V i  

Eutrophic - h m  Greek fof "wd-nourished," describes a body of water of high 
photospthetic activity and low transparency. + 

Eutrophication - the process of physical, che , and biological changes associated 
with nutrient, organic matter, and silt enrichment and sedimentation of a body of water. 
If the process is accelerated by man-made influences, it is termed cul tud eutrophication. 
Eutrophication refers to natural addition of nutrients to waterbodies and to the effects of 

r' 

> artificially added nutrients. I .  

Existing Beneficial Use or Existing Use - Those beneficial uses actually attained in 
waters on or a h  November 28,1975, whether or not they are designated for those 
waters 
Quality Standards ad WwaeWater Treatment RequiremeptS." 

Fecal Streptococci a species of spherical bacteria including pathogenic strains found in 
the intestines of warm blooded animds, 

Idaho Department of Health and Welfare Rules, Title 

I 
<I I h . ' 

-. 

Feedback Loop - a component of a watershed management plan sbategy that provides 
far acc&tability on targeted watershed gods. 

Flow - the quantity of water that passes a given p i n t  in some time incremept. 

Gradeat - the slope of the stream bed pome. 
> r  . 

.- 

Groundwater - y~ter found beneath the soil surfbe; saturates the stratum at wbkh it is 
located; often connected to d a c e  water. 

Growth kte -*&e mount of new plant tissue produced per a given time unit of time. It 
is also a measure of how quickly B plant will develop and grow. 

Habitat -'a specific type'of place that is occupied by ern organism, a popdath or a 
C ~ ~ ~ .  

I 
! 

A. 

3 

i:, 
d 

Headwater - the origin or beginning of a stream. 

.I 
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There are six basins described in the 

Hydrologic cycle - the 
. (precipitation) and b 
sirface water, groun 
cycle. 

'Load Allocation - The amount of polrutarit that nonpoint sources can 

smcem* 
pounds (hlogiqms) p& day or tons per month. 
(disc-) and conce9itmtion. 

Lording Capacity - the maximum amount of pohtait  a w 
without violating state water quality standards. It is also the equivalent of a W L .  



XVii i  

Loam - moderately come, medium and moderately fine-textured soils 
textural Classes as sandy loam, fine sandy ham, very fine sandy loam, 
loam, sandy clay loam and silty clay loam. 

Loess -is defined as a uniform eolian (wind-blown) deposit of silty material having an 
open smcture and relatively high cohesion'due to cementation by clay or calcareous 
material at the grain contacts. 

Macroinvertebratea - aquatic insects, worn, cl 
without aid of a microscope, that may be associated with or live on substrates such as 
sediments and macrophytes. I f  They supply a majorportion of fish d@ts and c m m e  

, mails, and other animals visible 
, 

The$$ plqJs.may flower and bear seed. Some f o w ,  such as duckweed and coontail 
(~eratopiy~~zm), m free-floating forms witbout roots in the setiiment. 

wakr qual& modeling that accounts for the uncatahty about the relatibxishipbetween 

s t h  siatistic fhiliar'to m le. The 

to 

loads y d  the quality of the.receiving watefbody. 

mean'& .., d d a t e d  by summing all 'the individual observations or items of a sample and - 
number of items ip tbe sample. The geometric m 
'. The. *meWc mean is a back-tmnsformed 

variables. 

c unit of length; 1 meter = 39.37 inches or 3.28 feet. 

. .  g/L)  - concentration equal to 0. grams in stibsimce weight 
. .  

- .  

Million gdlom'per day (MGD) - a unit of measure fbr the rate of discharge of water, 
often wed . _  to measure flow at WWTPs. It is e@ to 1.55 cubic feet per second 

MonikrZng - the A s  of watching, observing, of checking (in this case water). The 
e n t i v s  of a water quality study including: planning, sampling, sample analyses, 
data analyses, and repart Writing and distribution. 

Mouth - the location where a wafer body flows intis larger waterbody. 
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ome available to al 

Is - those qter ia ls ,  usudly.organic, in a waterbody which 
sition or tmsfomtion. Sedhnent*oan be &I axygen- 

Parameter - a variable quantity such as tempmture, dissolved oxygen, or fish 
population, that is the subject of a survey or sampling routine. 
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Partitioning - the sharing of limited resources by different races or species; use of 
&fferent parts of the habitat, or the same habitat at different times. 

Pathogen- any disease-causing organism. 

Periphyton - attached organisms, usually algae, growing on the bottom or other 
submersed substrates in a waterway. 

pH - a measure of the concentratim of hydrogen ions of a substance, which mges h m  
very acid (pH = 1) to very alkaline (pH = 14). pH 7 is neutral, and most lake waters range 
between 6 and 9. pH values less than 7 are considered acidic, and most life fonns cannot 

I 

swive it PH 0f4.0 OT lower. . ;< 

. (  
. .r 

. , r  

Pbmed TlwDL - A ?'MDL which identifies interim load allocations with' further 
monitoring to gauge success of management actions in achieving load reduction goals and 
the effect of actual load reductions on the water quality of a waterbody. Under a phased 
TMDL, the TMDL has load allocations and wasteload allocations calculated with margins 
o f s a f ~ ~ m e e t w 8 t e x q u a l i t y s t a n ~ .  

Phosphorus - a nutrient essential to plant growth, typically in more demand than the 
available suppIy. 

Phytoplankton - mimscopic algae and microbes that float &ly in open water of lakes 
and oceans. 

Point source pollution - the type of watm quality degradation resulting from the 
discharges hto receiving waters from sewm and other identifi8ble "points." cormmi 
point suyces of pollution are the discharges hi industrial and mupicipal w ~ s t y a k r  
treatmehtplants., 

Pretreatment; the reduction of the amount bf pollutants, the elimination of pollutants, or 
the &ation ofthe mtwe ofpollutant propties in wastewater prior to oc in fia of 
discharging or otherwise introchrcing such pollutants into a WWTP. 

Primary productivity - the rate at which dgae and macrophytes fix or conveTt light, 
water;& carbofl dioxide to sugar 
carbon per square meter per hour. 

Reach - a stream section with fairly homogenous characteristics, 

plant cells. Commonly measured as ri3illigrams of 
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Respiration - process by'which organic 

' the bank of a waterbody. 

Sediment - bottom material in a body of wat 

. .  . one h o ~ .  

Stagmtioa - the absence ofmiXing in a waterbody 

the em; offen w m  pnuma. 
a. P 

Subbash: - Smalla geographic management areas within a 
for purposes of addressing site specific conditions. 

eated 

. >  
, 
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Subwatershed - smaller geographic man 
purposes of addressing site specific situations. 

Suspended sediments - Fine mineral or soil pd.cles that remain suspended by the 
current until deposited in areas of weaker current. They create turbidity and, when 
deposited, can cover fish eggs or alevins. 

Thalweg - The center of the current. 

ag within a watershed delineated for 

. I  

- a species, detemined by US. Fish a d  ife Service, which 
me likely to became endangered within the foreseeable future thu@aut all or a 

. A T M D L ~  
imilative capacity of 

Total mapended solids (TSS) - the material retained on a 2.0 micron filter after 
1 .  , ' 1  I I 

into a larger s t m m  or Me. 

or productivity of a lake as measured by phospho-ms 
content chIoqihy11 a concehttatio&, amount-of quatic vegetation, algal etbundancce, and 
water clarity. 

light passing through water is scatbred due 

awing a decrease in primary productivity. It may dter 
with ms@d ghysiohgicd functions of fish and 

making it &fEcult for h to locate a fwd source; 

g ~ya~underless pmsm than that of the atmosphere, 
water, mil capillmy water. rzlis m e  is limited 

may interfere with light penetration a d  

above by the land surfhe and below the surface of the zone of saturation, that is, the 
water table. 

Wash Load - that part of the total sediment load composed of aI1 particles finer than 
limiting size, which is normally washed into and through the reach under consideration 

p. Ir 

' ' withouts&ling. 
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. Waste Load Allocoltlon (WLA) - a portion of receiving water's loadi 
point sources ofpdution: ~t allocated to oqe of its exi 

pollutant each point's a waterbody. 

Water column - water betwe 
interface with the sediment layer at the bottom. 1dea.ddves from vertical series of 
measurements (oxygen, temperature, phosphorus) used to characterize water. 

* .  

interface with the atmosphere at fhe surface and the 

. .  
-1, chemical, biological, or 

Water Quality Limited Segment (WQLS) - any wafer body, or defhble portion of 
water body, w h m  it is h o r n  that water quality does not meet applicable water quality 

meet applicable water quality standards. 

or m-wide waste treatment management 
with the provisions of the .Clean Water Act. 

' -water ,qn&ty modeIing - the input of variable sets of water q d t y  data to predict the 
respoxlse Of 8 1ake m. 

surfacg of gmtmdwateq below this surface the ground is 

basin in which d111 land and water areas drain or flow 
ake at a lower elevation. The whole 

terrestrial and aquatic system whm the water 
table is usually at or near the surface or the land is c o v d  by shallow water. Wetlands 
mugt have the following three attributes: (1) at least periodically, the land supports 
predominately AIy.* hydrophytes; (2) the substrate is predominately undrained hydrk soil; and 
(3) the substrite is on soil and is saturated with water or covered by shallow water at 
same time during the growing season of each year. 
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1.0 EXECW  S

-,#H

Hjdrdogk  Unit Code:
~303(4  Listed Segmen&A
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1994,1996, and 1998, Cottonwood Creek h m  its headwaters to the South Fork Clearwater 
was classified as a high priority water quality limited seaent as a high priority water quality 
limited segment &d& 5303(d) of tk Clean Wakr Act:',A TMDL was &heduled to be developed 
by the end of 1999. Pollutants of Concern include: sediment, temperah;e,'patho&ms, nutrients, 
dissolved oxygen, 

Three of the Spib 
others were add4 0; the 1998 §303(d) fist. The listed pollutants were a subset of those 

*a, habitat d&@on, a d  

es areaot aue until 2001 or 
T p L  as kurces of pollutants to 

Way@iQta, s m *  
Cottonwood Creek. 1995 

and its tributaries do not 
of bef ic id ws ertebrate papulation bpairmeni and .' 

excewlances of water quality standards. 

and s d  other 

other times - ofthe year. . 

'ksemation, aMemorandum of 
Perce Indian Nation, the U.S. ~vim.ummtaI 

. ' -  

Emrirdrmrkitd wtyto devehp the 

capacitim for pollutants in Cottonwood Creek 
ami road aflocdi& are presglted for 

the state of Idaho are intmded'to provide protection of designated 
IxzdchI uses. TMDLbrgets are b W  mfhese water quality standards. Numeric watep 
quali&d& be h e d  where thq  exist. N M v e  watk quality crieria have been interpreted 
and appLid to Cottonwood Creek for sediment and nutrients. h a d  capacities reflect these water 
quality targets for Cottonwood Creek based un available or estimated instream flow data Load 
dlocationS presented distribute the existing pollutant loading from both point and nonpoint 
s o y e s  within the watershed, based on available load capacity of Cottonwood Creek. 
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The followiyg discussion . ,  explains how all the listedparameters Were addressed h the TM’DL. 

1.1 sedimeqt 

Both fme sediment and coarse sediment impair salmonid spawning and rearing k Cottonwood 

ent activities within a wattmhed, such as 
~ o ~ . ~ ~ a a i ~ ~ ~ ~ , h ~ ~ a f ~ e ~ f e c  ovcrstozy, grazingitrdparim ateas, and i&dw ~ ~ & ~ e d - W h k h  adts in incteased surfhce t & i q  an inere’ase the mlomt of 

eatPCam; 

The amount of heat energy ( is-  loading capacity) which would meet State water quahty 
temperature stanihrds in the creek was determined by applying a modeling technique. Model 
mul@ indicate that a 30 to 86% hcrease in shade is necesmy in order to attain and mahtah 

. .  
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State water quality standards, depending. on stream reach. It is recognized that mkting the 
criteria will best be accomplished by additionally prbmoting channel restomtion that leads to a 
narrower, deeper channel, colder water contributions from improved segments upstream, mdhr 
increases in flow. 

1.3 NutrimtdDissolved Oxygen 

Idaho’s water qudity criteria for nutrients states, “Surface waters of the Stat6 sh& be h e  from 
excess nutrients that can cause visible s h e  growths or other nuisance aquatic growths impairing 
designated beneficial U S ~ S . ~  Impairment df 
ftom excessive aquatic growth is not beli 
-ti& use; Bowever, impairment af aquatic 
problem based on low dissolved oxygen levels ob 

asstrmptiOq is made that by meeting the instrem 
quality standard will be whieved as well. ‘;rheTMDL eStabiishes DO and percent saturation 
targetswm cmsbtmt with state water quality standards. Tbe waterquali’tystandatde stah 
that far cold water biota, ** a one day minimum of not less than 6.0 mglL or 90% o f  saturation, 
which ever is greater,”Boa of these critaia are targets for Cattonwoocl Creek which is 

fbr oald water biota and salmanid spawning. The five major tributaries have not been 
specifidlydesigmkd arwlarepmmmedtobeprotectadfbrwld~&~ the DO 
criteria for cold water biota will be the target for t h e  tributaries. 

The nutrient TMDL used litaature-derived targets for totd inorganic nitrogen and total . 

phosphorus. An averaging period of Maythrough October was sdected for &ating nutrient 
loadine; brtsedon an asamption that this i$ when impairment is likelyto occur and dm that . 
nu~ents are not gtored in the sptem. S h e  the City of Cottonwood wastewater treatmat plant 
~ n o t d i ~ - d ~ g t h i s ~ ~ ~ ~ n o ~ l ~ ~ ~ k r m d ~ o c a d a a ~ ~ ~ .  
Using datacollected b May 1997 ihmugh October 1997, nutrient loads ami l ~ a d  capacitits 
were estimated for the 5 major tributaries and IowerWarood W. Results consistently 
indicatad sidficaat reductions arenecessmytio meet the selectedtargets. Estimated phosphorus 

. 

. 

. 

State water quality critmja far fwd mSifm bacteria. The mahstem of Cottonwood Creek and 
all tributaries were evaluated for secondary contact recreation. Red Rock was evduatd fbr 
primmyentact recreation. This model estimates nonpoint souce loadings of bacteria for specific 
land uses in a watershed, Modeled instream bacteria mmtratiom were then c&?xated with 
actual instrePnn bacteria conmtratim data. Results indicated a needed load reduction ranging 
from 23 to 88% for the subwatemhed’ streams. The Cottonwood W P  is not a significant 
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source of bacteria lo 

a (StilI under . Constru I * I .  

The Listing ammonia ~h 
watershed during the winter season. 
Novainber and g d q l l y  decrease in 
Cottonwood WWTP during the &tical time period (M 

ammoniacompoundsateduatedinthenutrient 

1.6 Flow and Habitat 

Flow and habitat are identified on the #303(d) list as impairing uses in Jim Fo 
+ 

m t l y  muid to be addressed under §303(d) of the CIm Water Act. . 

- 
1.7 TMDL Implmmtation Plan 

Within 18 months of approval of this TMDb C 
will prod4ce an implementation plan. This plan 
improve Cottonwood Creek water quality by m 
TMDL document. rtmplemmtation of best management 
pollutant loading h I n  nonpaint sources will be on a vol 
sources will be a&hessed in revisions to discharge p d t s .  This TMDL inchub a Watershed 
Restoration Strategythat provide3 the framework for the implementation plan. It lists ?he types 
of best management practices the Cottonwood Creek WAG believes will best improve water 
qudifl’Example practices include prescribed grazing, alternate livatock water supplies, 
livestock exclusions, animal waste systems, tree and shrub plmthg, grassed waterways, 
streambank stabilization, conservation Mopphg and tillage practices, and protected riparian 
Zones. 
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. ,  , I ,  

becomes available during the @pl 
allocations may need to be c& 

information show that changes ice warranted, TMDL revisions will be made with assistance of 
the Cottonwood Cmek WAG. Because the targets, lo 
examined and potentially revised in the future, the C 
a phased TMDL. Although specific.targets and oh 
ultimate suwess of the TMDL is not whether thes 
beneficial uses and 

identified in the TMDL, the 
dlocations are met, but whether . , "  

I 

. .  , 

quality standards are achieved. 
, .  . -  . .  . .  I ,  

.- . 
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2.0 WATF,RSHED ASSESSME 

The Cottonwood Creek Watershed Asse 
features of the watershed and water qual 
of the watershed 
and land own 
qudity. Sections 2.3 and 2.4 summarize pollutant sources and polhtion control eEorts. 

The majority of text and statistics in Section 

coven climate, h 
Section 2.2 doc 

. 

2. I - 1 General Description (ICSWCD 1999) 

the northwesf co 
From Cottonwood B 

- abovethetown 
Elevational differences are indicated on Figure 2. Co 
the Camas Prairie north of GmngeviIle. The topogrip 

where CottonwmfCreck dissects the prairie in the 

The size of the watershed is 124,439 acres c o v d g  

. "  

rdaho comv, ~pl;roximateiy 58,373 am 0; 47 

South Fork Cottonwood Creek and Long €€ad Creek. Table 1 indicates the acreage for each 
. subwatershed. 

* ' M  

. .- . 



0 80 160 Miles 
1 ,  



t 



r
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Shebang Creek I 18,332 

TOTALWATERSHED . <  , % -  1 124,439 
, ,, . - *, . > .. 

month in the spring and 1-2 inches per month during the r& of the year. 

Park o~ottonwoad Creek basin are periodically covered with an intermittent snowpack from 
November through Marcl~ The number of days per year with at least oneinch of snow on the 
ground ranges from 20 days in Kooskia to m u d  50 days in Grangeville. Higher elevation areas 
receive more mow and have a seasonal snowpack that may peak at m d  3-10 inches of snow 
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in March. Average annual snowfall am 
inches across the Camas Prairie. 

Table 2 presents precipitation records collected by volunteers 
QuaIity Project (SAWQP) conducted between October 1996 and April 1998. 
fiom this pmject is the main source of data used for loading c 
3. I to 3.5. The SAWQP comparaj precipitation during this sampling period 
conditions (Gilmore 1998): Precipitation for the 1997 water 
September 1997) was approximate 
was well above average for November and D 
in November and 

. 

melted rapidly due to w m  

~spectively. For the hiti 

2.1.3 Hydrology (ICSWCD 1999) 
" I  

2.1.3,l Surface Water Flows 

i 
- t 

I 

flow measurements. In February 1999, the 
C O ~ ~ ~ .  

, . *  . . 

Comes M ra;in and snO&e~t 
and sprhg Because a large majority of the basin is below 4,000 feet, tbe bas 

runoff mb. Based'upon 

account for OIS much as 70 
streamnow. 

c 

I .  

L 

"m 

c 



mak hows in cottonw on, 
ff events, qr spring 

common occurrence in the Winter and 

through March, providing additional runoff during rain events. These,mnual peaks may occm 
h m  December through May depending upon the duration and intmsity of precipitation events. 

is a 
c?ra 

During the winter, m intermittent mowp 
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At the nearby gauging station on Lapwai Creek, April 
acCountG for an average of 24 percent of the d u a l .  
Cottonwood Creek indicates March to be fhe typical peak discharge month in Cottonwood Creek,, 
where there, is more mid-eIevation m a  and Iess Sriow in higher forested area compared to Lapwai 
Creek. The lowest streamflow levels in Co 
fall before the fall rains begin. Appendix detailed flow analysis that was used 
for TMDL flow estimates. . 

Rapid m o f f  and severe soil erosion may occur during Ur(interprecipitati0n events when the 
ground is frozen and bare of vegetation or’stubble. Fmk soils may occur during the winter 

discharge month, 
$aph’df hwer 

- 

,usudy okcw late sum@& oi early 

1 

runoff. The greatest one day precipitation event mertsured at the Cottonwood climatic station 
Since 1977.w~ 2.10 inches in 
mcur at my time of p and rapid,rynoff. me maj 

982. HQW~VW, localized, high i 

- a  

I . !  



' : 

. -  

T'he TR-20 model illustrates the dramatic effect that Iand cover changes have had on the 
hydrology of @e watershd The model indicates that much less water is potentially stored in the 

than in the historic condition. Water moves more quickly 
peak flows and larger volumes as a resulf of the 

bash h addition, less water is-retairaed or stored 

mid providethe e n q y  for transporting and moving 
Hi& peak flows may also impact stre?lll 

*P 

The Cottonwood Creek watershed overlies the Clearwater Plateiu g r o u n d  water system. The 
aquifer is recharged by &e afea's streams where permeable basalts are exposed to stream 
channete and by precipitation percofating through hctured bedrock in upland areas, 

3 
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The quality of ground water within the Clearwater Plateau flow system is reported as suitable for 
domestic use, though levels of dissolved cadmi 
water criteria and concentrations of dissolved m 
level (ICSWCD 1999). Recent ground water studies in the Cottonwood and Camas Prairie areas 
have indicated levels of nitrate exceeding the state criteria in some monitoring and domestic 
wells (ref& to Section 2.2.5). 

This ground water system is prioritized as 1 Om within Idaho with the following potential 
agrkultural contamination sources: feed lots, hazardous material handling, peSticide handing 
and use, surface m o q  fertilizer appficatim, septic tank systems, do 
s i h k u h d  activities (IDWR 1981). 

. .  

- .  

21.4' Geology(IcswcD 1999) 

Figure 5 indicates the gencral geology of the Cottonwood Cr& w 
the CoIumbia Plateau Geomorphic Province. Bedrock predominmtly consists of Tertiary Age 
Columbia River Basalt. Cottonwood Butte on the west edge of the watershed is formed in 
Permian-Triassic Age Seven Devils Volcanics - metamorphosed volcaiic and sedimentaryrocks. 
Isolated areas dong the north edge of the area and a section of the main stem Cottonwood Creek 
downstream from the South Fork Cottonwood Creek confluence are fomcd in Cretaceous Age 
disinte@ng p i t i c  &of the Idaho batholith. The watershed afea is typified by gently 
slopinguplanc!p~ww~chdrainhto d e c p , n a ~ ~ ~ ~ c m y o n s ~ , ~ i n d i c a t i n g ~ e d .  : .. 

dcve~opment in am- dissectmi basdt plateau. The upper plateau 

. The watershed is in 

, ,  . 

, 

Quatexnsvy Age Palouse loess. ' 

" -  

. . .  

c 
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2.1.5 Soils (ICs 

ils in the watershed affect many aspects liv and quanti 
particularly the quantity of sediment in the streams. Soils in the Cottonwood Creek watershed 
are cut-over forest and py;lirie soils derived primarily from wind-blown silt lo&, with atIuvium 
*d colluvium. The soii map units in this watershed have b& grouped into 7 soil groups (Figure 
6)- These pupings & based on tandfom, depth of soil, drainage class, erosion hazard, 
and the potentid pesticide Ioss due t~ leaching and surface loss. The 7 soil p u p s  include the 

very deep, somewhat 

of the hydrologic characteristics, runoff and &sim potentid of 
more detailed descriptiq; of Soil characteristics is aim 

(ICSWCD 1999).. -. ’ . 1  

c 
I 

b. 

c 



Cottonwood Watershed 

1 
7 0 7 Wiles 
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. 2.1.6Fkkies I 

. . I  

. .  

net result is a channel that is wider, more shallow, ind likely-containing feHier'1 
existed under natural conditions. In addition, much of the lower South Fork Cleawater becomes 
unsuitable for cold water salmonids due to warm temperatwes and elevated sediment yields. 
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This habitat loss in the'mainstem South Fork Clearwater River has reduced connectivity for 

provides fish 
habitat although it bas a fulVpartial passage barrier (possible fish passage at the right flow but 
doubtful) for ana&omouS fish &g at stream mile 3.6. Common chanriel types below the 

limiting fac{ors include lack of good quality pools, 
evated water temperatures, d ' n o o d  s c o d  . 

es above fish migration M e r  

.- Black bullhead Ictalms m e h  
-Lepornisgibbw . 

with the genetic integdy of this stock. Genetic integrity was questioned because the construction 
.of t4e LRwiston Dana in he early 1900s allegedly eliminated all rwns of native sp* chinook 
sahnoq@to the Clearwater bash Those Mlrrently found in the basin are exclusivdy of hatchery 
origin, dthou& $ey m y  be naturally reproducing (LJSFS 1998). 

'Demotea ikh found above and below fish migration barrier 
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cm&d in Cottonwood 

C h i s e M  spawning occurs in spring &d early summer when water temperatures reach 60°F. 
S p e  occurs in stream over gravel or smaU rubble. Adults feed exclusively on algae 
although the young will feed on the surface and do consume insects. 
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Bridgelip suckers prefer the colder water of small, fast flowing rivers with gravel to rocky 
bottoms. Spawning occurs in late May to June. 

Speckled dace will live in a variety of hab 
waters. Little is hown of the spawning habits of this fish in Idaho, except that It spawns in the 
spring. Stomach analyses indicate that it is an omn~vorous feeder. 

The recIside sher p r e h  lakes, ponds, or rivers with slow-moving currents 
in June or July with adults moving into spawning areas when the water 
least 50°F.. The eggs are adhesive h d  sett1e.b .the bottom attaching 

. >  

N s b  m builton the bottom in fine 
insecfs although small larvai 

It shddbanoted that the fkh SpecieSpreSent &vethe Cottonwood 
b a n k  appear to be well suited to warmer, lower velocity waters, with m a l l  bottom subshrate 

\x 
.8 and assumable higher turbidity. . .  

2.1.7 Wethds  (ICSWCD 1999) , 

- 
awucjated with Cottonwood Cmk asd txibutai&, wt 
= u r n m s ~ m d s ~ s a s s o c i a ~ w i t h ~ @ y ~ m  

murred on upland areas away ~TOUI the vdey bottoms; 
Awo&tq to the Coydin chadicati04.~ major wetland types h i h e  wa&ahed . I  iaCIu.de 

'tmporady f l d e d  and sa- Hydmphytic,ve@atim associatgi 
hclude reed c m  grass, wiIlow,species, haw5horn, me, cottonwqod 
emergent Wetlands vegetation is dominated by reed canary'grass with smaller aomts of sedge 
species, rush species, bulrush and cattails. 

riveriae and pal* etnfxgt3lL €iydrologyregimcs igctude open w e ,  Smmdlyflmded, 

I E 
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Since time irnrriemorial, the NPT had utilized the C 

level colintry, tbebottom'hds MI th 

hee high. I have no doubt but this tract of counfry 

Efsensohn quota pioneyr hyd P. Bmm who said, in'& 1888 a d h  to thd Idaho County 
Pioneer Amciation: 

-4 

"In spring of 1863 ...grain was sowed, and I think tlie first timothy &er ~prrwra. in Id@ 
was.p la&d...Settl~ continued to come, and we find May nearly all the public lands taken up 
and occupied fix homes ... Small hits [apples, pears, plums and cherries] were ... cultivated and 
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we find good orchards all over the Prairie ... we can also boast of well cultivated farms producing 
grain and vegetabk, ... It is generally conceded that no section of the northwest produces better 
than our Camas Prairie. Oats and barley often exceed one hundred bushels per acre, with wheat 
fmm thixty to sixty bushels. Truly, this is the land of homes, a good climate, rich’and productive 

to ‘‘e on the luscious bunc 

In the late 1800’s numerous sawmills wke built in the qrea, By the mid 1890’s them were seven 

The q,@ the Cottonwood Creek watershed is predomhately Izlfal With an economy based on 
@CUI 
City of Grmgeville, papulation of 3,400, are within the watershed. Gmgdlle is the Idaho 
County seat and the watershed comprises 2.3% of the total area of Idaho Counly. The 

e entiresity of Cottonwood, population of 835 (1990 Census) and B portion of the 
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. .  

popul&on, based 95 ,atimates, is 14,789. 
, .  

Land uses in the Cotknwood Creek watershed are shoki in Figure 7 F d  summarized by 

There are 5 dairies, 1 I hog ptoducm, and approXimatey 160 winter feeding opmathms in the 
watershed. The size ofi;hese winter feeding operations my h m  0.10 acres to 30+ acres. 
Appmximately 114 of these operations have large mounts of animals confined lo smdl acreage 
with dmct wces  to the creek and are Considered critical areas for Best Management M c e  
(BMP) implementation (ICSWCD 1999). Table 5 provides a breakdown of the location of these 
facilitia by suhatecshed. 

v** 

, 
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Table 5.  Livestock Facilities 

ted tb early spring and late fall. 
e.+- 
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3% 
&*:.la . 
&id within the PastureW: There is approximately 8,505 acres (7% of the land use) of 

watershed. slopes and aspects are Quite 
some good loamy soils and transitionaI soils. 
point in the past, but they are now better suited to pasture.. With the Iarge variability in sods 
and sites comes a big diiTerence in production and species makeup. Most of the'farm 
operations in the watershed include some sort of Iivestock operation. These pasturelands are 
used for spring, summer and fall pastke. 

~ o r e s t ~ d :    here ire'&xirnat 
Mtershd. The watershed topography and cl 

'Sqils include patterned 
bretter soils were prob 

I 

n timberhe nearth 
in the headwaters o 
and east aspects, where 

reduced. Predominate . .  forest habitat types include 
areas, pmgmsingto gmd fi/queencup W i l l y  
Mtd areasof &e canbe fbund well dong wet, cool bttodmds. Most fmriparian 

forested imu of the w a t d l d .  An estimated 
harvcstadhthewatershed~ 198 

Mi&: The Cottonwaod Creek &t 

i . ' 

existthat mnotOnf2eatIDL. Agoldminingoperozti 

Roads: There are approximately 288 miles of mads within the wettashed excluding Urbaa streets 
(Figure 8). Included in this total are the foliowing: 

&itnary Highway (US. 95) 16 miles 
Improved Blaclrtop 38 miles 
Improves Dirt I81 miles 
Unhpmved Dirt 53 mile 
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subwatershed. The majority of land is privately owned. Th 
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Table 7. Summary of §303(d) Listed Stream Segments in the Cottonwood Creek watershed. 

Stream Segment 

. .. . 

v r  I -  

to prdect the variowus~ of surhce 
e8 which hrttrc d e s i p k d  bmeficid us- are li&d h Idaho's 

Watq Quality .. StSmdards''&d WastcwaterTrcatment Requiremen@ (DHW 19%). They are 
five cAegories: aquatic Wk, recreation, water supply, uiildlife mitat, aad 

Aquatic IXe classifications are for water bodies which are suitde,  or intended to be d e  
suitable, fbr viable comdt ies  of quatic organisms and populations of significant aquatic 
speciexi. Aquatic life classifications include Cofd water biota, warm water biota, and salmonid 

spawaing. . <  

Rmrtatimclassifications are for water bodies which are suitable, or intended to be made 
suitable, fbr primary contact recreation and secondary contact recreation. primary contact 
recreation depicts prolonged and intimate contact by humans where ingestion is likely to occur. 
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nAmfom them Iddm water quality criteria 
e upperporbons of tbcwatershed- flow timmf 

Idaho state wata N i t y  standads pertaining to point source discbatges stipulate that if a 
ddgnated mixing zone exists in a flowing receiving water "the rniXing m e  is not to include 
more h u  twenty five percent (25%) of the volume of the stream ( D N A  
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16.0t.02.860.01 .e.iv)." In recognition hat Cottonwood Creek, flow volumes are not large ' 

enough to support an adequate mixing zone during the Iow flow seasons of the year, the cirrrent 

National Pollution Discharge Elimination System (NPDES) permit stat& that the Cottonwbwl 
Wastewater Treatment Plant (WWTP) may only discharge into Cottonwood Creek whm there is 
available dilution (October 3 1 to April 1). TMDL targets and allocations (SecQuns 3.1 to 3.5) for 
the WWTP take both the flow and pollutant concentrations p r e d  within Cotthwpod Creek 
hto considentioa Also, in the case of peradid point source discharges, additional stiptdations 
for the mixing of wastewater discharge may be applied (IDMA 16.01.02.401..03). These and 
other cansihtions specific to the 'wwTp.poht s a w  discharge wiH-be 
local DEQ permitting engineer during w1 permit certification. 

6 -  

Turbidity stsndard fbr Cold Water Biota - turbidity not to exceed 

~ ~ 

SQk Cri& fa  ~XC- Nutrients - 

Secandary(Oetobahgh MI]: MontMygeOmetric m e a  fecal 
wlibm concentmtim not to meed 200 colonyfbmhg imit!i (cfuyloo 

at anytime; or 800 cfiJl00 ML instantanebus; or 400 cfd100 jnL in 
more than 10% of samples' taken over a 30 day period. 
Primary (May through September): Monthly geometric mean f d  coliform 
not to exceed 50 cfu/lOO & or 500 cfUllO0 mL instanmeous; or 200 
cfu/lOO mL in more than 10% of samples taken over a 30 day period. 

c* 

I .  

1 
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(secondary) beneficial uses. Th 
the pmence of salmoiiids w d d  

oh?; and 2) Is the s 

ect (BURP) sumeywas conducted on 

Shebang creek, LongHaul 

I 

indicated that the 
ected on the fbur 

except W n g  waul Qxk, The score for h n g  Haul where the score fefl between the 
"suppprted" and 'hot supported" range and thus is treated as not full support for ITUDL 
Purposes. - 

- 
r 
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In 1997, NPT conducted a BURP survey on Red Rock Creek. fn 199 
BURP surveys at three locations on Red Rock Creek, one location on Stoclmty’Creek, and two 
stations on Cottonwood Creek. The results from these surveys have not been evaluated for 
beneficial use support due to the pending revisions of the W A G  (DEQ 1996). h’addition, ~ 

macroinvertebrate results are not avaifabk for the 1997 and 1998 BURP samples. 

Appendix C contains a summary of d the BURP surveys, including a comparison of results to 
literature reference conditions for salmonid 

, .  

2.2.5 Other Water Quality Studies 

. ~isiorica~y, r m m c l . 0 ~ ~  viatet qualityrelated studies vim completed ~ ~ a t t o n w o ~ d  w. me 
following summaryofthese studies is principally b m  D E Q  (DEQ 1992) and the Cottonwood 

are summarked in the previouS section. 

In 1962, the Idaho Department of Fish and-Giame (IDFG) identified low flows and high 
temperatUte as problems on ̂cottonwood Creek (XDFG 1962). In 1974, the IDFG studied the 
lower 9 d e s  of Cottonwood Creek fbr s h & d  spawning potential (Mallet 1974). Although 
no spawning sites w i i  identified, the lo&reach was found suitabIe for spawning Steefhead, 
rainbow h u t  and whi 

c r e e ~ ~  wcu~tural ~~txnning Project ( X C S W ~  1 ~ 9 1 .  . J .  -. ~ t i i i i e s  r e ~ a ~ t o -  

were identified in thestream. 

~fi i983,’the rdaha PO Abatement Plan Iisted Cmonwbd Creek and Stockmey Creek as 
AghItural Nanpoint $surce Wafer Quality Priority Streams. 

In 1984, the BLM &omd a riparian assessment on the low& reach of Cottonwood creelc. 
The assesmqt rated all habitat parameters as poor @LM 1984), due mainly to lack of ripathi 
vegetationmddcgradedstreambanks. 

* .  

%. 

In 1985%d 1986, the IkSWCD sponsod an a@cultumI water quality planning project funded 
by DEQ to study water quality on Stockney Creek, a tributary of Cottonwood Creek (IDEQ 
1986a). The beneficial uses of agricultural water quality supply and secondary contact recreation 



of streains h a t e d  on the Nez P 

In €987, the BLM identifjd si@ficant numbers of coli 
reach- of C&onwod b k  'Although the biota were primarily ofthe 
and the 8 i h i t y  was low, the numbers were f l c i e n t  to provide nutrients for salmonids should 
the substmite conditions improve. 

biota (B 
on tolerant taxa 



teonwood Creek. Figure 11 indicates the sampling locations. j 

'The gold mining operation is inactive and will be fully rechimed in 1999. 
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Results indicated significant exceedances of Idaho criteria for te 
bacteria. Nthough there are no State numeric criteria for nutri 
phosphorus and nitrogen compounds were at levels conducive 
values. Although there are no numeric criteria for total susp 
exceeded IeveIs shown to impair aquatic life based on' literature guidance. Ammonia levels at all 
stations exceeded the U.S. EPA Gold Book (US. EFA 1986) criteria for salmonid and'non- 
salmonid fish species at distations; however, exceedances of State ammonia criteria were not 
evaluated. Results of this study are described in more detaiI in Section 2.2.6. 

trends wek seen in phosphorus concentrations through the site; a slight increase immediately 
below the wastewater lagoons was negated by the time 
percentage of soluble reactive phosphorus of total pho 

flow reached the discharge point. The 
s levels averaged 60% in sampIes 

w the cf€l&nt discharge. Some impact on the water qu&y of C~ttoxlwoad Creek 
during low flow puiods but was believed to attributable to seep& Sromjhe 

un~wastewata~agoons. 

Nitrogen concentratibns in Cottonwood Creek exhibited a seasonal pattem Concentrations 
upstream of &e wastewater lagoons were greater during higher flow periods in the fall and 
spring, possibly due 
associated with cooler tem*ture,s and less solar.radiation than during the summeri Nitrogen 
levels hcmsed downstream of the WUlrTp during the emuent discharge perid During the 
su~mef low flow per id  a significant in&e in nitrogen was detected tnmediately below the 

increased nitrogen transpbrt and a @uction of biological uptslrce 

. Nitrogen levels reduced to near u p s b  levels by the time Bow reached 
point below the effluent discharge. This demeasa was amhted to 

biological uptake and ground water dilution. chloride levels increased below the wastewater 
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Relatively high concentrations of nitrate were detected in sampl 

The study noted 3 s o w  

cattle had direct 

The land application stud 

nonpoint mure mntri 

In summer 1998, DEQ con 
watershed (Figure 1 I). Data 
cold water biota &@ria for loc 
Exc6edances of the cold water 

deep aquifers underlying the Camas Prairie 

the wells in the surficial water bearing zones. 
weus exceed& the drinking water standard of 10 

the locatioh of wells sdpled in the Cottonwood watershed. Table the nitrate results 
fm theswxells. 



12 
\ <  

e Camas Wells 
/\/ Streams. . 

U 
7 7 14 Mifes 

I 

. .  
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(very) low mad sedifaeat delivery rating. Evidene of erosion fro b Was minimal, and 
no 
delivay ratting for the fomted parts of the watershed is low. 

fbilures originating on FPA land were identified. Therefore, the overall sediment 
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Of the 6880 acres of forested land, CWE determined that about 1175 effective acres, or 17%, of 

plotting canopy removal against the stream 
rating for Cottonwood Creek was determined to be 34, ’in the Aciddate 

campy have been removed. The Hydrologic Ri 

low CWE Hydrologic Risk Rating. 

.ca”DpY 
‘rating. 

which resulted in a 

maintain stream temperatwe$’. Of 22 segments hid out Onthe Class I portions of the stream, 9 of 
these have inadequate campy cover ami shading to maintain stream temperatures. Thae nine 
segments occur at the loWereIwations ofthe streim, in the CanyOn, w k  
most extrerne. Further analysis will be requid under Idaho Forest Practice$ Act tp detemhe 

h 

. .  

As indicated in Table 7, the 1994, I396 and 1998 9303(d) iish for the State of Idaho indicate 8 
parmetem of c~ncem for Cottonwood Creek -.the headwaters to South Fork of the 

temp-, pathogens, nutrients, disso~ied ox+ a, Mitat and 
984,1966, and 1998 Q303(d) alsQ Lists the fbllowing p&etetS of &em 

t-: Long Haul @Ac and Shebqg Creek were added to the 1998 #303(d) list, but the 
indicated as unborn on that list; However, SAWQP monitoring 

of Swte E&& cxi- in- Haul and Shebang Cmek for 
b- and ofliterature reference f$r nutrim& 

I .  

. . I  

5cMve  sediment, nutrients, ammo& and low digwlved oxygen Can lead 
ODS or other impacts to cold water dmonidspmrwnin&andcantact. 

n ~ c r i b e s ~ s a n d n ~  o f t h e  pdllumts on hef ic id  
m and providestrends exhibited in recent sampling f& these pollutanis reloltive to e x c m h c e  

pmblefrl areas within the watershed. 

changes h habitat and flow can also impact beneficial uses. This s d o n  summaha tygeS of 
habitat aud flow dtemtions that have occurred in the Co!mnwood watershed. Because habitat 
and flow~qametas are not pollutants, they have no critkria, and they are not suitable for 
esfLnation of foul capacity or load allocations. Therefm, TMDLs will be not developed fbr 
these parameters. ActionS taken to d d m s  pollutants of concem such as sediment, tempeanture, 
and nutrients, may address now and habitat alteration as weu. 
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Management activities in 

and base flow in 

011 of sloping l a d  to 
inhighcraedimentdelivaymtes. 

cropland and roads. Sediment transported d0-m andhigh peak flow’moff, espeCi&y 
during peak flows in the spring, are the main resource p~~blems  in the lower &m-of the 
watershed, impacting water quality and beneficid. uses in Cottonwood Creek.’ Practices which 
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increase infiltration throughout the watershed and decrease soil erosion from cropland and roads 

Turbidi@&g a measure of theextent to which light passing h u g h  water is scattered due to 
suspended'&teriak The I;daho turbidity standard states that turbidity shall not exceed 
background by &ore fhan 50 "TU inStantaneous1y or 25 NTU for mo? than 10 consecutive days. 
Fourteen turbidity samples were taken h m  September 1997 to April 1998 at tlse mouth of 

I' 

F 
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backpundsamples , , 

m w  ” t 

. .  
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2.2.6.1.2 &her I n d i c a k  of Sediment 
. .  

Bedload 'is,&terial g & w y  of sand size of Iargm taat is'carried by the sseam on or ' . 

immediately above its bed. Excessive bedload causes the lo= of spawning and raring habitat 
' &e. cabbie embide&-, filling of pools, bed -on) and can lead to changes in 1 

t ~ € T a t U r e a n d a l # r e d ~ a q ~ C  
airing beneficial uses in the Cottankmd 

is not available. . 
- .  

As pat of the JDEQ BURP surveys, a ? V o h  pebble aunt is cmhct& to estimate particle 
size distn'butIon of strhmhd sediment. These cozmts 

particles less than 6.35 mm is o h  

sampling at 1- so sediment 
particici 

sedimmts in spawning substrate have been shown to 
mortality. Survival is high only if the e ~ g s  receive an adeqbte supply of 
an adequate flow of water b u g h  the g r a d  to supply this o x w a n d  

necesgaryflow$~to remove metabolic wastes (BWhta and P h  1986). Percent emergence of 
sw€m-up $t has $ b o  been shown to be reduced by h e  sediment by a nirmber of -hers. 
Whm ~ d c l e  siim l e s  than 6.35 MM mch 20-2594 of the total substrate, em- d v a l  mi 
emergence of swim-up fry is red& by 50% @jam and Reism 1991). 

Resultsj&atd pacentages of fine particles (e 6.35mm) were below the 20-25% mge cited in 
Bjonrrn and Reiser (1991) in samples collected on Cottonwood Creek mainstetll below the 
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wterfhlI at Site 1 (strean mile 1.8; Ro 
Rosgen's chernnel ,type.   high perc.mtages 
above the w a h l l  and in the 5 major tribu 
confluence of the East Fork and West Fork of Red Rock CEek) that con 
(Rosgen's channel type G). The gradient of all these 
the 12 reaches were dassified as Rosgen's C channels 
and interpretation of those results, refh to Appendix C. 

when h e  sediment L in excess of tmupbrt capacity, 
tend to become smunded or partialIy buried by he 
sad and silt. Embeddedness qktitatively measures the extent to which the f&er particles are 
embedded or buried by fine sediment. Anas with high 
invertebrates or juvenile fish' to 
Iowa &patic 'insect'and s a h d  

I h l ~  30?4 ~ r r e c e d d . t O  indieate low Mtat 
' (NMFS et al. 1998). 

' The F P T  c~llected cobble a b d d & ~  dah at 1.0 arpd 6.0 in 1 
1984). Mcasuremm& of 25% taken at both stations were evduated as prbb 
~midpmtec t ion .  . .  

. .  

. .  

'channel typing according to Rosgen (1 994) 
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Table 12. Mean Percent Cobble Embedddnas for All Channel Gradients (ICSWCP 1999) 
t 

best used as a ' hd  flag" fix ptmtid problmk Within the Cottonwood Creek drainage, low 
OoBble embcddedness was mostly associated with high gradient stream d t s  and not ' 

nccasarilychauges in land use or stmamba& stability. .Those s tmgs  with the highat gradient 
sucb as Rad Rock creelr, the lower end of Long Haul, South Fork of Cottomod [and the Iowa 
r e d m  of Cottonwood Creek &have modmate ta high gradients and low &bbleembcdd&w. 
This ispbrtbly due to the m' hi- tmspmt Capaeityatmd ability 
nhtrate at peak flows. Also, though mbbk embeddedmw is a'm* o 
habitat Suitability crr quality, it is not tlecewarilyan iradication ofs departwe h n  aaturztl . 

. * \  . C I  ._*. . ' 
' cmjiti- r .  

*a* . .  . ,  - ,  . 

22.6.2 S t m m  Tempemme 

The temperature ofstre;mn water usually varies on seasod and daily time scdes, and differs by 
location accofiling to climate, elevation, extent of stramside vegetation and the rehive 
~eof~~watcrirrputs.Othafactorsaffectingstreamtemperaturss~iude:Bolar 
radiation, c l d  GOW, ewrporation, humidity, air tmpemtm, wind, inflow of trihtaries, and 
width to depth ratio. ael  temperatUte fluctuatiom are common in d streams, qecidly if 
mshded, due to day versus night changes in air temperature and absorption of solar radiation 
dwing the day. 

i 
i 

3 

Aquatic species $fe restricted in distribution to a CetSBitl temperature range, and many respond to 
the mag&& of temperature variations and amount of time spent at a particular texnpmture ' 

rather than an average vdue (MacDonald et al. 1991). Although spaies have adapted to cooler 
andwarmer extremes of most natural mtm, few taxa are able to tolerate vayhigh temperatures. 

Y 

t 
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Reduced oxygen solubility at high water temperatures can compound the stress on fish caused by 
marginal dissolved oxygen concentrations. 

Stream tempmatures measured within the Cottonwood Creek watershed often exceed Idaho water 
quality criteria fbr salmonid spa&ng and cold water biota (provided in Table 8) during the low 
flow period of the year. Generally, temperatures were exceeded be-g in early July and 
persisting to early August. Temperatures recorded by thermograph in 1998 show most sits 
Within the watershed exceeding temperature criteria For ?he sites on Cottonwood M, the 
standard for salmonid 
of salmonid spawning arm of greater magnitude and duration at sites in lower reaches. 

ng was marginally exceeded near Cottonwood Butte. Exceedances 

ymd at every samiling station on Cottomood Creek 
Temperozturw monitored in the-otbertributmies all 

exceed the standad for cold water biota during surnmef months. The t r ibdes  With 
excaadances of pabt magnitude snd duration were Shebang and Red Rock Creeh 
Monitoring at Yellow Bull Springs (lacated in the Red Rock watasbed) ifidicated a cQlzsfant 
tempmature between August and October 1998 of 13°C. 
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Table 14. Tempetature Exceedmce for Cottonwood Creek Tributaries (Gilmore 1998) 
.~ 

Number of readings > 22” 

Number of readings > 22 ’ C 

The NPT conducfed additional temperature monitoring in summer 1999. Results are 
summarizad in Section 3.2. 

2.2.6.3 Nutrients 

Nuisance aquatic growth catl adversely impact aquatic lifk and recreation. Algae of vatious 
grow in the water and on the bed of Cottonwood Creek. ,Algae provide a fbod source for many 
aquatic insects, which in turn serve as fbod for fish. Atgae grow where substrate is suitable and 
suilicient nutrients (nitrogen and phosphorus) are available to support p w h  Flows, 
tetnperatures, and d g h t  penelmtion hto the w e  a?l must combine with nutrient availability 
to prodwe mditim suitable for phototipthetic growth. When nutrients exceed the quantities 
needed w support primarvpxuductiyity, a l p  bloom may develop. hbsequm death and decay 
of a l p  creates an oxygen demand Ifthe demand is high enough because of an algae blo- 
dissoIved oxygen (DO) cot~centmtiom in the water bady may decline to low levels that harm 
WL Algae b h m  and e x d v e  Tooted aquatic macrophm can also phyicallyintcderc with 
m o n a l  activities gllcb as swimming and wading and directly change fish habitat. Also, 
decomposing dgae can create objectionable adom and some species produce to&s that impair 
a g r i c d r n  water supply. 

I 

Idaho’s d m i a  for nutrients states: “Surface waters of the state shall be free from excess 
nutrients that can cause visible s h e  growths or other nuisance aquatic growths hpakhg  
designated beneficial us= (IDAPA 16.01.02.200.06).” Nutrient limitation occurs when a 
nutrient, usually phosphorus or nitrogen, is below the levels needed for algal growth h the water 

c 

Y 

n.. 

c 
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column. Influxes of these nutrients will stimulate algal growth if othk factors are conducive to 
growth (e.g. light, temperature, flow). Alternatively, a system~can 
nutrients that it is limited by other k to rs  besides nutrients, and nuki 
to limiting levels to have an effect on algal bi&nass. 

2.2.6.3. f Phosphorus Compounds ' 

. 

. J  

' For prevention of p h t  nuisances, levels of total phosphorus in a stream should not 0.1 
mglL (U.S. EPA 1986). As indicated in Table 15, total phosphorus levels ,h ~ p l e s  cdected 
from the October 1986 to ApXill998 SAWQP monitoring p j &  within Cothmmd Creek and 
ita Mbutaries ranged from 0.05 mg/L to 2.56 

phosphorus were not 
r c w ~ d e d  criteria Of 0.10 m@ was exceeded. concentratio 

In the C m o ~ ' W i &  
in Cottonwod Creek immediately below the WWTP mug4 from 0.016 to 0.560 m a  olnd 
mgd 0.258 mglL. Soluble reactive phosphorus concentrations fbm to 0.586 
mglL ahd averaged 0.152 m a  &I average, soluble reactive pho con&donswere 
apptwrimately 6Wo Of totd p h o ~ p h ~ ~  o~flccntrati~fl~ at this wlhg statioa. , "  

J 
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Table 15. Percent of Incidents Exceeding 0.10 mgL Total Phosphorus and Range of Results 
.r P, . 

h m  October 1996 - ApriI 1998 

I Triba tary Percentage with TP Range of Results I 
above 0.1 mglL 

High (m#L TP) Low ~mg/L,TP) 

' ,. .*. - I . 2.2.6.32 Ni- Compounds 

I n ~ C w r r t e s s , n i ~ ~ q c c u r s ~ n i b r a t e ( N 0 3 , n i t r i t e ~ ~ , a m m o n i ~ a n d ~ C n i t m g e n .  '*e:+t . 
Tht SAWQP projathvdved moaiforing of: I) NO, p b  NOD which covers most ofthe 
nitrogen &able in surface waters; 2) ammonia, which is also available fbr plant uptake; and 3) 
total Kjeldahl nitmgm, which is the hction of total nitrogen that in unusable for growth or 
bound up in the organic firm. Upon decomposition, organic nitrogen can be converted to 
inorganic nitmgm and become avaihble in the inorganic forms available for plant growth. 
Sample results indicated that the availdle nitrogen hveh rqresimted 47 to 75% of the totd 
nitrogen levels and the average available nitrogen was W ?  of the total nitrogen levels. 

. 

Far prevention of nuisance algzle growth, a streatll should mi exceed 0.3 m@L NO, (US. EPA 
1993). Table 16 shows the range and amrage NO, plus NO, levels found in sample3 collected for 
the SAWQP monimingproject froaa Octobm 1986 to April 1998 w i t h  Cottonwood Creek and 
its tribumim. Since separate d t s  an not avaiIable fa NO, only, levels of NO, plus NO, were 
compmd to the 0.30 m& NO, nfemce criteria. Nearly every sample, or 85% of the total 
samples collected, exceded this criteria, with the highat percentage of exceedmces occuning in 
samples h m  Red Rock Creek. This canparis011 of NO, plus NO, results to a NO, reference 
criteria -aidered to accurately reflect watm quality problems associated with excess nitrogen 
compomds since most of the nitrogen is likely in the nitrate form in aerobic waters. Ody under 
amembic conditio& will nitrogen likely exist in the nitrite fom. 

c 

w 

k 

.- 

I . .  

c 
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RedRock creek 

LoWaComd creek 
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77% 

68% 

J 

’4  

i 

a 

‘ 4  

i 
d 

1 63% I 
I 1 

I I ’  
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2.2.6.3.3 Algae 

Attached stream a l p  is part of the periphyton assemblage in streams which consist of algae, 
bacteria, fungi, and mei0fiu.m. AIgae growths were observed and samples were collected for 
algae identification at sites in the upper portions ofthe watashd in summer 1-8. ~ e s u ~ t s  are 
summaxized in Table 18. At a site on h n g  Haul Creek near the mouth, the sample was 
dominated by at least four g e n a  of filamentow green algae (Chloruphy&). In addition, several 
types of motile and non-motile colonial green algae were abundant. Some species of blue-green 
algae (Cyanopbyta) were present in low numbers; the species found are not h o r n  to fix 
nitrogen. Yellow green algae were the dominant algae at the k e  other sampling stations on 
Shebang, Stochey, and Upper Cottonwood creeks. Some species of blue-green algae were 

. 

present in law n h  in sampla h m  stockney mci upper cotbnwobd creek& the species 
found arenothuwntofixnimgen 

A single cell bloom of p e n  algae can indicate nutrient inflwc. At these sites the p-ce of 
fitamentous green algae c a i  indicate long term nitrogen levels hi& enough to support 
filamentous d w  growth. Some of the dgae specim ( S p r i o m  spp., OsciIlatollrt spp., 
Gomphemll spp., 

Jpgbya spp.) documented at si- in the uppw watershed are indicator species of polluted water 
(AmerikPublic Health Asrsocia#ion et al. 1975). ” . , 

2.2.6.4 Dissorved Oxygen 

The stafidard of dissolved oxygen @O) in the water column for cold water biota and salmonid 
Spawning is DO is B cmeday minitnum of not less than 6.0 mg/L or 90?! of saturation, whichever 
is gmter. The smgptanaard fix intergravel DO for salmonid qxming is 6 m#L or gmkr 
wBelclymean and 5 mg/L or greater Aailyminimum. 

Limited DO data is available fbr the Cottonwoad Creek watershed; trend data is lacking. DO 
levels meaSured once in August 1998 were ?.3 m& near the mouth of C o t t o d  Creek and 
5.7 mglL near the Cottonwood WV”P. Levels measwed in IDEQ studies 1976 and 1986 WEQ 
1978 and IDEQ 1986b) above and below the WVTP indicated low levels below the WWTP (4-6 

, mg/L and 3-5 mglL), but these studies occurred before the WWTP switched to I d  application 
during the low flow season. D- DO levels h this sham appear to be dependent upon 
e x c e s s i ~ l r i e n t  loading and consequent algal growth (bcmsed BOD). It is probable that if 
nutrient levefs and ksuhaut excessive algae growth is addressed, DO Ievels will remain in a 
healthy range, 

I ’  

- 
.C 
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.Table 18. Types of Alga 

Sampling Loitttioi 
<. ..< ., . :. . I.. 

Near Mouth of h g  
Haul Creek 

- , ,< 
’ ., . 

rr.* 

Direct mEWi‘imt of pathogen levels in surfkc! water is difficult becausti they usually occur in 
very low numbers and andpis methods m unreliable and expensive.. Consequently, non- 
pathogenic bacteria which are often associated with pathogens, bct which typically occur h 
hi* concentmtions and are thus more. easily measured, are therefore measured. Fecal coliform 
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bacteria are a commonly used indicator organism, although they are not pathogenic themselves in 
most instances. Fecal colifo 

er from animals 0 

used to detect fecal coliform dso detects, and thus reports, certain n 

tinal tract of warm blo 
presence indicates recedt%al 

g project exceeded the 
ation at all sampling locations. TabIe 

th the geometric mean and the instantaneous' 
criteria were Red Rock Creek, 

change the primary and 
one based on Escherichia coli 

f d  coliform bacteria and 
cmsidexad to be a @er indicator of pathogaic microorgani~. The test fbr- E. coli are l a  . Yd 

e, and are more closelyrelated to incidence of gastm-inteStid distress 
. .  

I ,  

.. .. - 
2 
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Y 

Reed canary grass cm siabil 

, .. 

The SAWQP (ICSWCD 1999) provided a modelling analysis of how land ewer changes m e d  
the hyrodologlrofbhe wamshe& the &t!S of this 
Thomamm!primarilytm: 1)waternmsoff 
in highmpealt flows; and 2) mom. water leaves the 
percolatim fbr the 
Steambankbui ld ingprocesses ,~ed~bank 
portions ofthe w a t e r h i  streambank etosion do& not geem to have been -1-d~ to high 
pcak flows, howevw there are few s t r e a m b d - b u i l d h g ~  taldng place. It is &&zed 
that the s t a m  e x p e r i d  scouring flows each year and the b e l  is still making adjmmts 
to that- flow regime (Blew 1999). Significant bank ercision and chauncl soouxbave been 
OM 5 the lower reach (Fitzgerald 1999). The implications of reduced summa &W 

include but are not limited to bigha water tempmhm, dect.leased oxygen content, and decreased 
flow depth. . .  

ce of late summerfl 

i 

ui 
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2.2.7 TMDL Data Sources and Data Gaps 

set u s 4  in conducting the TMDL anal 



Table 2 1. Data Gam 

.-5 

' ., 

'1 

9 

Pollutant or Othw Factor 
: .  

2 ^ .  Flow , .  

. .  
,. , 

BBaeria 

. .  . .  , . . .  , 

. .  . -  
I . , .  

, - 
4.. - ' , f  

s e d i m e a t  . .  

. .  . *! 

.,. . ' .  .' 

I.... ,' . -  . .  .. , . . ,. . 
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23 Pollutant Source Summary 
<.. 1 L 

I 4.  'r ?* ' 

This section summarizes point s o w  and nonpoint sources ofpo1Iutant.s 
Creek Watershed. It incorporates information fonn I998 and 1999 sampling studies regarding 
what are major contributors of loading of these pollutants to the creek. 

:Cotton*iM . 

2.3.1 Nonpoint Sources 

The primary nonpoint pollution sources in the Cottonwood Creek watershed are 

source pollution is caused by conventional tillage practices and c 
Potentid impacts to water quality dso stern from livestock wing. 
source poIhti& is bused by forest roads, skid trails, stream crossings, an 

< .- 

grazing, fom&y, Storm mer, cOuntyma& and septic tanks. Agticultut.al related IlonPoinf . . I  . .  . 

. .  
. . .  

Storm water related nonpint pollution is caused by construction activities, resident and business 
activities, madways, and parlriag lots. Discrete fadities within the watershed such as a mill or 
gravel pit dso contribute to storm water moE. Because these sites are not ~ t l y m a n a g e d  
under US. EPA's NPDES Stom Water P r o m  the ? M D L p o l l u ~  loads and dlcications have 
been grouped with nonpint stom water discharge activities. 

TheIdaho ComtyHealthDepartment'dm&d one-tbini ofexisting septic ayiitemswithinthe 
Cottmwwd Creek Watenhed are not fmcticmingproperlyand cantn'butiug to degdatirn of 

due to q d t y  in Qtbnwaud Creek (ESWCD 1999). However, this is a mu& 
the lack of rccotds ~n ~n-&te S W ~ ~ C  systemSpriOr to the 1980's a d  furlher *U&I Q ~ W C  
system contribution to loads in the ~ o t t m w w d  c m ~ ~  is m t x ~ .  stom water disciqp'systems, 
septic system failure and d other dismte mums are included with thm nonpoi@ s~urces 
for TMDL loading-dysk due to a lack of data and mefhodology for separatt klluttipa 

2.3.2 Point Sources 

The Cottonwood WWTP is the only point 8 ~ u f c e  cumntly managed under U.S. P A ' s  NPDES 
p m p m  in the watemkd. The WWlT dis'&arges mst'of the pohtmts listed m the §303(d) 
list fbr Cottonwood fleck (nuhknts, bacteria, sediment, ammonia and BOD materials); . 

Oomqumtly, the TMDL dqtemines a 
also evduata the effect of the discharge, if any, on the tempmature of Cottonwood Cteck. 

Two other small wastewater lagoons exist in the Cottonwood Creek watershed, m e  in the 
Shebang Creek subwatershed and the other in the Long Haul watershed.' Insufficient infbrmation 
is available to conduct a load analysis for these facilitie:. Any polIutant loads b m  these 
fmilities are considered part of the nonpoint source load in this TMDL. Ifthese wastewater 

load allocation for these poUutmts. The TMDL 
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2.4.1 Previous Point Some Pollution Control Effort:' - 

me original ~ottonwoai sewage treatment facifities consisting ofa 5 cell municipii wastewater 

.. . 

onsbelowtheponds. ' 

# 

2.4.2.1 Agr id tm BMP'impltmen&tion 

No ~ @ 3  have been mu-ly kept on the hplemenhion of BMPs h the Cottonwood Creek 
wakrsh&LM At this time &hates are available based on the btst professional judgement of 
local NRCS and ISCC staffhiliar with agricultural activities in the watershed. Table 23 
provides thw dmates. Some of the programs used to implement these practices include 
Agriculture Cammation Practices, Resource Conservation and Development projects, Long- 

s 
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term Agreements and F m  Service Agency Highly Erodible Ground regulations which require 
management components such as conservation cropping sequence and contow< f ~ k .  As part 
of the TMDL implementation plan and follow-up work on the SAWQP prwj&t a system to 
inventory the construction and the effectiveness of BMPs in the watershed wiIl be developed. 

I .  > >  c 

2.4.2.2. Dairies 

In 1995 a Memorandum of Understanding (MOW between the U.S. EPA, IDEQ 
Department of Agriculture (IDA) was signed-to provide IDA authority to o 
management at dairies statewide: This MOU hh provided an enforcement 
dairies adequately manage animal waste. Idaho Code 3741 covers the procedures for h e w  
and approval of dairy 

~~~ 

thosesyatsns: Idaho rules 
waSte&tObeinphCe 
Guide&& far C 

&y result in revocation of authority to sell milk for human COIlgumbption. 

QCtiCe Im kmentation 
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. ? C  

m p h d w h e n  forest management occurs, and is adrninisteredby IDL. . :-, 5,: 
h . . .  . I , rl. ' 

2.4.3 Future Pollution Control Efirts 

The NIT follows forest practice guidelines on reservation lands, as -bed in the NPT Fotest 
Management plan @PT 199%). These guidelines apply to all aspects of forest management 
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including those mentioned above. The NfT has adopted BMP guidehes which 
develop site-specific BMP's on Tribal foFsts. An intemlisciphary apphach 
management 5.1 <. with . input from foresters, helogists, fi 
range, and d t w d  resource professionals is used wh 
plans. 

2.4.4 Reasonable Assurance - .  

1 

r 

t 

. -  

t 

pr 
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hascertifiedthat 

( D p A  16.0.1.02.350.02.a and 
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Rules and Standawls far 
Sream-channel Alteration 

Idaho Department of Water 

2.4.42 C o t b h d  Creek Implementation P h  

The Idaho Water Quality Sterndards b t a  appointed watershed advisory groups to rtxoimnend 

waterbod&i"upon i- of this TMDL, the Cottoawood Creek Watershed Advisory Group 
(WAG), with the assistance of appmpriate federal, state, and tribal agencies, will begin 
development of an implementation plan. The Cottonwood Creek watershed restoration strategy 
(Appendix H) provides the h m d  for the bnplmentation plan. It lists the types of BMPs 

specific action needed to conc.ro! point and nonpoint somes affecting water quality limited 

. .. 

-.. 

CI 
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. Y  

*. I 

The implementation 

. .- 

-.. 

.. 

- .  
d 
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Land Use Cover 
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load allmations for point sources (WLA), 
background @A) plus a margin of safety. 

load aliocation for nonpo 
. %  

I .  I ,  , . 

For the TMDLs develope are bas here 
they exist, or interpretation of narrative water qualify standards in the case ofnutrients and 
sediment. Pollutant load albcations b e  pmented as a function of availhie flow and diowable 
pollutant concentration b a d  on the polIutant targets. Where the point sources and nonpoint 
sources contribute to loading of the same pollutant, the estimated load capacity is divided among 
the point sources and noqoint sources. The source, quality and quantity of data used in 
detemhing eachpollutant target, 

1 >7 +:' 

> . . . I .  - . . .- 

. -  

. ' -  - -  

L 

c 

T- 
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'In this TMDL, total suspended solids data is used as an indicator of total suspended 
sediment. Refer to Appendix F regding the correlation between these two water column 
sediment parameters. 



? 
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*' 3.12.1 Fines 
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pennit ImeI of 70 m a .  TSS data, collected above and below the 

3.1.2.2 Coarse Sediment 
sBr*r+p 

Bedload modeling indicates that to mbik the shambed at bankfutl dischge, the streambed 
stability needs to be i n c r e a s e d  h u t  46%. In other words, to reduce the mobility of the median 
tnhtmte particle size, the boundary shear s t m s  at bankid flow needs to be reduced. This can 

-. 

I 

I 

c 



longer; and 3) reduce th 
&e actions will help stabi 

As stated h V &  becaw3 

ITI the interim, the coarse sediment source anaIysis rehs'on the 

setting the needed bad reductions given the available TSS and sinam dischge data. 

g 

ve measure of charrniel stability, 

The &tical d t i o m  considered fbr beneficial use support and target attainment 'laclude: I)  
chamel geometry; 2) -rial sediment load trends; 3) timing o f w h d  migration; and 4) 
long-term salmonid spawning and rearing needs. 

AII i f  b f l o w  and sediment dyses ,  to include the s m b e d  stability analysis, have built in 
assumptiGGthat attempt to account for critical conditions: .fir example, the use of  baddull 
discharge as the flow that maintains the stream channel over the long-term. Other specific 
assumptions and factors that account for Critical conditions are described in detail in Appmdix F. 
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3.2 Stream Temperature - 

reduction targets (inskern temperature) for n 
percent red&tion targets are linked to Terc 
watershed, therebyrducing the overall rate of increase in instream' 
'watershed. For point source activities, no 
WWTP because the facility is not a so 
temperature violations occur in the upper wat 
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3.2. 

3.221 Thermograph .Location 

Continuously recording thennographs were strategically placed throughout the wat 
*ugh September in 1996 (7), 1997 (71,1998 (lo), and 1999 (11). Stream temperatures were 
evaluated fix each subwatershed. See Appendix G for s u b - w a t d d  and thmnograph'lqcation. 
Sites included: main stem Cottonwood CI'& (hcluding the mouth), all mj 

I ,  7 -  

Rock Cr#k Watershed. 

driven by the interaction of many ins 
exchange may involve solar radiation, 1 

on the -*e. ':s& iempmtm 
i r r c r e a s e d ( ~ ~ l Y ' 5 b c )  flanithe 
headwaters of  &*wood Creek to the 

I 

h a w  
the 

d- of the Cottonwood RWI'P. 
From the City of Cottonwood to it's 

' cmlflmwith S O U t z l F d C l ~ ~  
River, thb lrdmtem " tempregraduauy 
hmases by approx*unately 6'C. 
Temperatures fluctuate about 3 degreeswith 
inflowing tributaries. 

BJuJuneEIJuly mAuau8t Egsamn-r 
F- 14 - lvromthl~ Daily A- TanptrsRa (I-) 
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The Cottonwood Watershed generally has suboptimal amounts of riparian vegetation to provide 
stream shading, in addition to areas of increased soil compaction, accelerated bank erosion, and 

c 

- 

.-. 
- 



... 

0 -  
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3.2.3 Evaluation of the Critical 

.. 
Y 

Y 



I- 

- 
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$2 
I .  

3.2.4.2 TMDI, Waste b a d  Allocation 

The Cottonwood WVTP, the only permitted point source in the watershed, is c m t l y  permitted 
to discharge to Upper Cottonwood Creek only between October 31 and April 1 of each year, 
although dischaxges have also o c c u r r e d  during April and May under emergency proviSions 
OEQ 199%). Between April 30 and October 16 the WWTp is permitted to land apply . 
Wastewata onto a hybrid poplar tree plantation operated by the City of C~ttomood. As the 
WWTP does not discharge during the excdance time being addressed by the TMDL, it will not 
receive a wastetoad allocation for temperature (heat). 

3.2.43 Percat Reduction Targets 
. _ ,  .. 

. .  

c 
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The Stream Segment Temperature Model (SSTEMP) was used to develop the shade target for 
each subwatershed. Calibration of the model for each subwatershed relied on stream temperature 
data, estimated st~amflow data and climatic information for the identified critical time periods. 
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 hamf flow; relative humidity; wind sped, cloud cover, 
characteridcs); h d  e temperature. Air temperature" 

tive characteristics (site potential 
available fo3 three weither 

. stations: Cottonwood, Gmgeville, and Kooskia Location srnd elevation of the. subwatershed 

I &-dv~.f~N-. ,the heightof- r i  

not dhtcd to nm-point source *pries @e., agicukud, 
c shade data by landuse wm not a- 

1 

c 

..' 

Y 
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Table 33. Potential ive ~ ~ e i & t s  within E 
Potential 

height 

123 

50 

.I 

r .! 

J 
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c 

L 
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Table 34. TMDL I Allocation and Percent Shade N 
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each sub-wat&ed. Achievement of9"C/48"F temperah criteria in the Cottonwood Creek 
should occur overhe as a result of improvements k u h o u t  the watershd. It is recognized 
that while the m&l is restricted to developing shade targets, meeting the crit 
accomplished by also promoting channel restoration that leads to a m w e r ;  
colder water contributions ii-m impmvd segments upstream, and/or increases in flow fi.om 

. ,~est+ioa of beneficid use8 for geebad in the . w a i q s ~  
prefe;red levels for steelhead, 10 - 13°C (50 :55"F) @om and 

effects of restoration activities on tem 
e State o f  Idaho and U.S. EPA 

coddmlt in changes in 
,Per the state of Idaho's TMDL gui 

L success is beneficid use support. 
" .  * 

. ,>. , , . . 

I 

a 

2 

c 

.-  

A 

LI. 

C r  
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. ,  
I .  . -  

3.3 NntrientdDissolved Oxygen . - ' '- 

3.3. I Instream Nutrient and Dissolv 

Idaho's watm qudity criteria for nutrients states, "SMace waters of the state shall be free from 
excess nutrients that can cause visible slime growths 
designated beneficial uses (IDAPA 16.01.02.200,06) 
can impair aquatic and reckational beneficid 1. . ~ us&. 
Cottonwood Creek watershed from excessive aquatic 
to low boating and swimming recrehional use; however, impairment of 
uses'is considered to be a problem. Excess nutrients can sdv 
uses by stimulating aquatic plant growth which, upon way, 
also W t l y  change fish habitat. 

Of the many elements required by aquatic plants, nitmgen and phosp 
dements . . in < ? "  shortese > I supply in naw 
plant growth is often control 
watercolumn.'~'facfo~that 
not hnitexi >p,-the type d p h t  He, stream flow 
velocity; ight &tensity, and 
9% 

The goal of a rmtrient TMDL is to d e t k e  the load en 
algal biomass levels remain Iow mt~& 
concenlrations and pH levels klf not occur. Edrrha's wat 
numeric nutria limits. Stream systems vary greatly in terms of other fiactors mentioned above, 
this in turn chmgcz-the amount of mtrients that can lead to excessive quatic growth. The level 
of a nutrient that c a w  impairment in m e  water body may not in another. 

To addms mxs nutrients, surrogate -gets are sometimes wed, for -le chlorophyll 0, 

The use of chlorophyll a is based 0x1 the bbmass conditions associated with low DO dtim. 
However, chloropbyl a &biomass data is not available fix Cottanwood. Nor is it lmown what 
h e 1  of biomass would lead to DO problems in Cottonwood Creek. 

Recent phosphorus and nitmgea data are available from the SAWQP. Therefore, instream 
targets for phosphorus and nitrogen concentrati~ns are developed using these data. However, 
once sufficient data is obtained, these n u h a t  targets can be revised to be site specific. Targets 
are dev- for both nitrogen and phosphorus compounds becake both are found at 
concentrations well above saturation be l s ;  that is neither nutrient is at low enough levels to 
limit plant growth. 

. 

c 

(I 
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Due to I lack of 

thepStateDOcriteria. 
a.. 

a h m o r e  details on how nitrOgen mdphosphdnrs targets were selectad,phaserefkto 
the 6/2r* Cottonwood Creek Nutrient and Ammonia Target Issue Paper, available from DEQ- 
LRO. 

$or simpIificariw, orthophosphate will be used as the term for duble d v e  
phosphorus results in this TMDL. 
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impair beneficial uses in Cottonwood Creek is d 
conducted of available criteria in federal or state guidance or literature studies aul$l&els used in 
other TMDLs.' A TP level of 0.fOO mg/L was sehcted for the target. This is primarily based on 

infmrdon at m t  to @ti& a quantitative 

-- , I . * * ,  I . 

and 1999 samp@&ows levels that meet * stale w 
this dah was collected during the daylight hours whas 

photosyntkesis is occmiq. Summer 1999 diurnal sampling at the Cohmbia crossing location 
above the cernyon portion of the watershed indicates DO levels do go well below the DO water 
mty criterion during early mmhg hours (Figure 18). 'kmty-f,our hour DO levels averaged 

AmW 

3Fmm Teasdale and Funk (1 998), t h i s  ratio was 60% in Upper Cottonwood Creek. From 
DEQ 1999 samples collected at Cottonwood Butte and Lower Cottonwood C e  the ratio v:a8 
-6P? and 8U%& respectively. 

1' 

L 

c 

t; 

>- 
I 
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5.6 ma. I Diurnal sampling at the mouth of Cottonwood Creek 
indicated DO levels 
only briefly fell terion'in the early eve& hours (Figure 19)?AltRough limited, this 
data suggests that low DO conditions are occurring mostly . < I  I >  in the upper pohon of the watershed, 
where lower flow and higher temperatures are more conducive to iua t ic  growth, th& in'the 
lower watershed. 

the same 24-hour Period 
g b r  o v W l  than it Col&nbia,Crdssing;&a& 7.9 m f i  and 

. ,  
. .  . .  

. , ~ .  . - ,  
. ,- 

This TMDL m a seasod averaging perid for both nitrogen d@hosphorus compounds. The 
TMJlL load, load reduction, and load capacity calculations are based on concentration and flow 
aditions that occur during the time when low DO conditions are likely to occlv - mainly the 



3-26 

months when algae growth is active. 
a v d t ? g  P 
reductio;ls,, 
months, &tical loading is tied to when i m p k e n t  of b 
which is during the low flow, summer months as aquati 
is based on the assumption that while nutrients enter watershed year-round, sigdcant storage of 
nutrients does not occur in Cottonwood Creek. Tkis assumption is made because phosphorus is 
primarily a s s o c W  with the 4k~~ad.”  Also, seasonal measurements would capture increased 
phosphorus loading if such did occur as a result of gruwing season release b m  Winter storage. 

Though load redudions are based on the perid May through Octob 
ductions bas& on the growing season will lead to water quality h p v  
the 
effective year round As m& years of data provide 

It is als~ mpected that implementation mea$- to 

ate foading wi averagingp I t  

As part of the TMDL analyses, a comparison was done of results based on a year-mkd and 
seasod averaging period fbr the upper and lower Cottonwood Creek e l k g  hk-ations. The 
results were very close and are presetlted in Section 3.3.3.3. Table 20 (Section 2.2.7) provides 
monitoring t.ecommendatons aimed at providing more certainty in selecting tqpts iand 
amaging period$ and in asssessing overall! nutrient conditions in the watershed (such as nutrient 
storage and background contributions). Per €PA guidance, most TMDL components can be 

. x e V i ~ ~ ~ I ~ ~ ~ f & b a ~ k ~ d n e ~ i n f b r m a s i ~ n .  ‘SbUstheCottomwood creeknutrieut 
targets and averaging period may be modified as new dats-rtnd infbndcm are gathued 

3.3.2 Condition Assessment 

3.3.2.1 Instream Flow and Concentration Data 

Figures 20 and 21 show how TIN and TP levels varied over time at the 7 SAWQP sampling 
, locations. Section 2.2.6.4 provides cornparkon of this data to the target levels. h g e n d ,  

nitrogen a d p h w p h o ~ ~ ~  levels were higbt during the winter and qrhgmontha when h@r 
flows o~curred and lmat in the low flow rntmtIu3,~aMmugh leas 
summatime. The levels of phosphorus 
those in the winks and spring of 1998. This is attributed to the higher than d pipitation 
that occurred in winter ami spring 1997. 

- - 

wis o o h t d  in‘the 
winter arad spring of 1997 were much Bigher than 

Pollutant loading needs to consider the backpund contribution horn sources that cannot be 
managed, Background &mates can be generated h m  the ~ t m h r e ,  m b c e  cundifiom or 
modelin- ideally are watershed specific. All the SAWQP sampling locations were at the 
mouths of the tributaria of Cottanwood Creek and its mouth h d  are not repesentative of 
background. In order to get an idka of background nutrient Iwda in the Cottonwd Creek 
watershed, in June 1999 a sample was collected from Upper Cottonwood Creek on the Butte h 



a 
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5% of the levd meas 

pbosphoms at the I3 
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Figures 20 and 21. TIN and TP Concentratiuns'Measured D 

I 
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~ 

0.08 0.10 
LongfEa;i&& , :  

y=  0.084~ +. 2.1 I8 .A ' 

* RedRockcreek I y=0.091x+2.450 I 0.32 I ' cO.05 
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, * . - .  3.3.2.2 Point Source Concentmtion and Flow ,Data . .  

.. 

The 1996-97 study of the Cottonwood land’appl 
coUectmg once a month grab sampIes of the discha& and 
and December 1997. R&dts for the months when emuent w& discharged to the creek.& 
presented in Table 38. No other recent nutrient data is available for the WWTP, For point 
source discharge measuremenh, daily discharge measurements taken during the land application 
study are used. Monthly averages are presented in Table 38, and the average discharge and 95% 
percentile discharge averages based on thee data are also provided. 

3.3.3 rnstrem Load Analyses 

This section d d h  the approach and results of load, load capacity, and load reductim . 

calculations. All these ca&uMom are based on k t m m  nutrient and flow data d d b e d  in the 
previous section. 

1) Existing load estimates are based on instream measurements. This can u n d w  * etheload 
to the stream since assimilation or processing of polfutait loads usually occurs between the point 



AU these assumptiom point out limitations of the data which can only be addressed witb 
add i t id  long-tegn monitoring. The pmmt cormclusions of the C o w  creelr TMDL me a 
reasmable -is of ow cumat bwlddge of the 

re-evatuatedbawdupon, 

1) DailyccrmcentrationS were estitnatad Using the results of the composite mtrimt amplesm For 
example, if total phosphorus in the cotl3pogite sample coUected between 5/23/97 and 6/13/97 was 
0.030 mgfl, then it was assmed that this was the concentmtion of each day in that sampling 
period. Since no sampla were collected in July and August 1997, the average of the results h m  
the M q l e  date in June (6/27/97) and the iht sample date in September (9r29197) were 
avaagedc-id this average was used as the daily concentration estimate far 3uly and August. 

2) For daily flow estimates, the simulated hydrograph genmatd by the MOVE.1 technique (see 
Appendix A for details) was used fh Lower Cottonwood creek. For the tributaries, the 5@ 
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percentile stream flow estim 
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I - 
408 . .  286 .12 S W h e Y  . I .  Creek' 

1 ._  I . ,. -. 175 .. 

La+..- 1,510 65 , 582 - < ? ,  I 7,104 . 92% - '. 

&- - - 
Kith flows generated using 0.50 probability regional regression flow h a t e s  

* With MOVE.1 dyisbasedon22yearrepmiwwithLapwaiCmk 

The Cottonwood wp.rP is not permitted to discharge in the sehted aquatic growing season of 
May 1 to &tober~~:'Tkdore, a waste bad &lysis and allocatiOn is not n e c q  based on 
the asmaption that the WWTP contin- not to discme in this time perid  However, great 
nncataintyexkts with the selection of the aquatic plant growing season as explained in Section 
3.3.1 and Appendix J. Further study and monitoring af this issue is planned as explained in 
Appendix J that could require a waste load allocation in a revised TMDL. 

Since no-e load a d y e s  and allocation is needed, all estimated reductions are docated to 
Iwnpoint sources as provided in Tables 39 and 40. 
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conservatively bas& to address s 
.1 concentrations or impairment of 

load capacity on the gm*g S 
p h t  growth can bcm. This i - . *  

contribution of background and V ~ O W  no 

AII implicit margin of safety occurs in the choice of a TJI$ 
ai nitro- levels m guidance. Jn i rn 

rsl 

. .  . . ,  
. , .  

,.. - . - . .. . 
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The mainstem of Cottonwood Creek is designated for sewndny contact recreation use. For the 
undesigmted tributaries, the presumed designated use is primaq or secpndasy contact mat ion ,  
so achoiceexists as to which criteria to use fbr the loading analysis (IDAPA 16.01.02.101.01) 
"herdom the @vernment entities devehping the TMDL agreed that secondary contact 
mation'&teria has approPriate for all the tributaries except for Red Ro& which will be 
evaluatedusingprimary&nrnrecmtioncriteria. 
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,1995-96'md cmently consists of a Series of five connected treatment ponds, a chlorine 

between October 31 

, 5 . +  ,- '*' . ., 

IDEQ has idenwed the primary mpht sources in the Cottonwood Creek watershed as 
aghdture, grazhg, timberharvest, storm water, countytrrads, and Septic t d ~ .  The principd 
s m m s  of nonpoint bacterial loading are believed to be agriculture, grazhg, and sqtic system 
(DEQ 1999a). Appxhately 74% of the land h the watershed is used for cropland, 7% for 
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pastureland, and 13% for rangeland. Sources of bacteria h m  agriculture and gazing practices 
include,nmoff b r n  small confined feeding 
contamination from &ds with 8ccess to the streams. Sa 
estimates of both animal concentration (ie., number of anim 
loading for each subwatershed. This information will then b 
Model wSM) for the Cottonwood Creek watershed. 

3.4.3.1 Livestock Bstimates 

Since mafllve from livestock can be a po 
to roughly estimate the number of animals in a 
how it can reach the creeks and &rams.- 
fa 
Based on input provided by Cottonwood WAG and TAG members and 
rqmsmtativ~ IDEQ nxommdd ushg3534oavemgc eo 
cows per dahy (DEQ 1999b). The esti 
unit h e d  on commeflfs at the 10128/99 WAG meeting. Estimated nmber of hogpwk 

I 

WAG meeting. 



.

.
?? ?

?

?

?

?



340 
.. 

. - *  - , : ' 2  

. .  
3.4.3.3 Wildlife C I 

-. forested h d ,  in which deer were assuked to be at a high&& 
total elk population in the watershed of 60 was assumed 
about 0.3 1 elk per square mile. 
deer, they weze 
but forested h 
deer per subwatershed and land use. It's 

for in he model as deer, 
eer per square mile in 

I 

f 

c. 

.- 
1.. . 
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Table 45 summahs the estimated turd population, number of households, number of septic 
systmq,* athated system Eailures tbr each subwatershed. 

P 
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"Poputation d m a t m  based on U.S. Census data @SRI 1999);populatian and household 
ddations exclude the citia of Cottonwood and GTangeville 

Creek w a t d d s  were coinbind for 
i. 

. -  . ,  

3.4.4 BASlNS NonpOint Soukc Model (NPSM) and Input Data 

The NonpOint So- Model (NPSM) etimates ~ l n - i p i n t  loadings of selected pollutants for 
specific W uses is a watershed. NPSM allows a user to simdate the mu& and flow through. 
a netwmic ofmmii~rivtrs, lrtkes ami reservoirs. NPSM can also simulate point so- to 
rqmsemt the flow and concentration of a pollutant ikom a facility or discharger. Below is a 
summary of the data sets and their so- that wen used for the. Geographic Information System 
(GJS) mnponcnt of BASINS and the modeling of the Cottonwood Creek w a t d d  

MU& ~ o v a ~ a t a -  rscc,.im 
watedlfd Bomdaries - ISCC, 1999 
S m  ~ ~ & ~ / O O S S  SectionS - Gilmore, 1998 
E l ~ a t i m  Data d River Reach N W d t  - U.S. EPA, 1999 

Mknther Data - principally from Cottwwood weather station, supplemented by data from 
Soils Dah - ISCC, '1 999 

F e ~ k  and Lewiston stations - N O W  1999 

n 

-.. 

c 
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NPSM Hydrology Calibration . -  

Figure 22. Hydrology Cdibmtion at Lower Cottanwood Creek Gage Station 

- -  

. .  
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The following are. notes regarding the addition of a po 
point source” and the addition of higher accumulation and 
coliform). Point sources w&e introduced in the calibmti 
bacteria loads were occurring during periods ofdry weather, 
sources (i.e. Cottonwood WWTP and septic systems in each 
the high concentrations. Higher accumulation and maximum storage rates 
improve the calibration when unexplained high bacterja concentrations corresponded with wet 
weather. Table 44 proddes a breakdown for the unlrnown point source assump~ons. 

Suuth Fork Cottonwoodt. edkunber of beef cows back to 

FebAprif, 1998 (6.5E9 cfu/hr). 

MayJ997, and SI38 cfulbr for April to May,1998. 
U@pw C o t m d :  Used “unborn point some’’ of 1.5E9 c f w b  for 

. ‘1  ., +&ad o q 1 .  . ‘ - - /  

Io&& Co#kw&d: I n d  a c ~ u m u l a t h  to 3.62E10 and max 
5.43B1q fix April, May, a d  June. 

’:/* . 

3.4.5 Margin of Safety md S d t y  

p r o ~ d e a ~ ~ ~ t o t h i s M 3 1 A O s I e v e ~ .  

UIlcataintieS 

, 

F 

... 

s 

Bottom sediments, thought to have the potential to store and later release (during a storm) 

sedimentatirm/rempension process. -. 

I 

M U  EoWom do not appear to be of great significance in this watershed since the model 
appears io predict in-stream bacteria cmcentmtion well &spite negteCtine to describe this 



" " , .  

c . 

P 

i.; 

3 

1 - Imds from Middle and Lower Cottonwood submte&& were combined for theseestimates. 
2 - 0.0,0.2, 1.0,2.1,0.0, 13, and 0.0 cattle pw creek, respectihly. 
3 - Based on continuous 600,OOO GPD flow and 100 cW100 ml conc~trat ioa  
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The WLA Ciity of Cottonwood wiU be the existing parnit limit of tOO ~fidlOo mL. Because 
bacteria allo~ations in C o b m d  Creek are apportioned to both point and noa-po.int gources, 
the TMDL must incoqmate reasonable a m m c e  that the nonpoint gourceg reductions will be 
implemented to meet the prescribed Inad allocati6ns. For the Cottonwd creelr: ?'MIL, bacteria 
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Scenario D -.&v BMManure, 
In this scenario, the beef cattle manm 
reIative impact of the c&t beef cak! 
model. Additionally, WWTP was set at its permitted level, 
were moved as in Scenario A. 

Scenub E - Zero Beef Manwe, WWT.. ot Pennit, Deleting Unknown Point Source, and Zero 
Stpt ichd:  This scenario is Scenario D, with the additi 
each subwatershed. 'This scenario demons@tes that s 
impachng the watershed. - .  

. .  

model. Additionally, WWTP was set at its pmitted Ieve 
w e r e r e m o t j e d & ~ ~ ~ o k  - . f u . ,  i ' .  I , .  .,,- 1 . - 

I '  

* > ' d .  A . 2 ,  : - 2 a >  

Additionalmadelrum3 7 

uatetheimpsctoftheCottonwoodWWTP. The 
s ign i f imduct iminwaterqdl i ty~  

ute the dmple moving of the 
to J d y # M e p W a *  The rate ofwater 

eESentiallythesame. Excaedomcesinspiingw~only 
. .  in summer. . .  

*. :' , . . ., 
Wedfor - ' 

' , . d  

- - 

. .  . .  
':< - 



Table 48. Comparisqr! 1 1 s  of Mocj 

1.1 I 0.0 ,~ 

4.5 

55  

0.5 

9.0 I 5.1 ' 1 8.1. 

f ' .  

L , . .  . 

3-5 1 
. .  

.. . -  
I .  

... - . -  
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4 

.. . ,  : .  , , ' .  
, ,  

. .  . .  
. - .  

um Mm&ement M d d  in the Watemhed - 
effective impIanentation plm. 

ct&a &mplfng - Despite the not-to-exceed value b&g the key comparison 
h;tandclrd, sample d t s  rarely cmcqmndd with 

were instead typically on the modeled storm 

Sz&utztersh& - The collection of a d d i t i d  flow 
use-specific hydrology and fecal coliform lo&. 

-., 
C. .. . .._ 
-. 

c 

.- 

A 



3.5.2.1 AmmSaData 

Figure 24 shows how ammonia levels varied over h e  at the 7 SAWQP sampling locations. In 
g d ,  levels were higher during the Winter and spring months when higher flows ocmmd and 
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the data was categorized isto two periods fbr analysis - No 
through October. The Cottonwood WWTP is permitted to 
October 3 1 and April 1 ; however, the plant discharged in April &I 

s. a- 

3.5.2.2 pH aata 
. *  . 

The SAWQP study did not involve collection of pH dab; consequmtly, p 
examined hm field data collectad by the NPT &BURP si- in 1998, fieId datajcolkted by the 

and 
Funk 1998). Table 49 presmts a summary of available pH data 

Ofthe 38 pH measurements during the April through oCtobefp&iod, the gverage was S.18 and 
95% of the dah was 7.98 or below. Consequently, 8.6 was used as a consewative pH for . 

deriving the ermrxlonia criteria to be used for the loading and* during this time p e h L  
Measud&ts of pH during the colder months of November through March were limited to only 
those collected once a month in 19% and 1997 by Teasderle (Teadale and Funk 1998). Thoae 
m e a s m e n t s  averaged 7.6; thdore,  8.0 was wed a consewative pH for derivihg the ammonia 
criteria used for the loading analysis during this time ptiod. 

NPT and otber qpciesr in 1999; and data coUecbd byT& in I 

t 
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Table49. Co 

1.1196 - 3197 I ,  ! . .  _ . .  
Upper COT 

Upper COT 

; Lowm-CQT 

., .: ' 
- .. - 
. - . >  . 

7/14/98 

COTButte 1 7.90 ' I  DEQ 

6/14/99 

Y 

Middle COT . 7.71 diurnal a v e  .DEQ 

Middle COT 8.10 
li 

7/12/99 

7/19/59 

. .  . __ 

8/2/99 i 
lu 
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- 

. .  
3.5.2.3 Temperature Dab 

Temperahre data was oollected several times dairy in September 1 
mid-Septembcr of 1997 during the SAWQP aad also between 
(DEQ 1998). To determine the txnperature fo be used fbr the initid umqmison of ammonia 
levels to criteria, temperaturewerageswerecdculated fbr July 1997 and 1M8, which were the 
months with the higheat stream temperatures in those years. Temperature averages were 
calculated for September I997 and I998 as c o d v e  estimates of ttmpcratum during the 
NovmGT March time frame since no data is avail&Ie for these months. Table 50 presents 
these tempemme avmga. 



- .  . 
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3.5.2.5 critical Loading Condition 

3.5.3 Seasod Variations and Margin of Safety 

Section 303(d)(I) quim W ) L S  b be "established at a level necess~fy to impltiment the 
applicable water quality standards with seasonal variations.'' Thus, the analysis mwt be 
collservatively based to elddress seasonal peaks, if my, that might occur in pollutant 
wmentratiom. This TMDL addxesses season&@ by basing the load and load capacity during 
two CritimG condition (April - October; November - March). 

Uncertainties inberent in developing the ammonia TMDL include: 1) lack of specific data on 
Contribution of mious nonpoint mmes of ammonia; 2 ) k k  of comprehensive flow aild 
ammonia concentration data repmmting Iong-term trends; and 3) iack of pH and temperature 
dataduring Ml, &&, and springperiods. 

, .  
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4.1 Cottonwood Creek 
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segment of Cottonwood Creek below the waterfall 
provides a full barrier tp fish passage. The WAG' 
apcieS initiate the repiatmy process to aicompIis 

WAG C o m e t s  on Salmonid Spawning Time 
Cottonwowl Creek watershed has indicated that steeIhead 
such as Cottonwood'Creek fiom the Sou$ Fork 
with f q m i c d y  emerging no l a ta  than mid-June (Johnson 1999a): Currently, the default 
spa- time b e  in Idaho Code is Febrwuy 1st through July 15th, whicb is & time frame 
used in the temperature TMDL d$h. the p 
mid-June hcreasa the mtimates of d d  heat redud . .  

etes the default &'&id ' b k  frame table 

State Tetl3paature Water Quality Critmirt: The WAG does not bclkvc that 
the cumat state e o n i d  spa- criteria is attaimble m matter what practices are 
implemented in the watershed to try to whieve it. Tempaatureh fmm thehdwatm and 
Yellow Bull Sprinp of the watmhd support this belief. They also doubt 'this &a was ever 

The WAG s u p p t s  the ament efhrts of the State to cv81uBtc the suitability of 
. ^  

S&tiC&hn~: WAG believedi tne '. c. r 

faii&biybe'anlmderestunate 
had contributions among the various llonpoinf so- in the waiemhei. 

WAG Commmts on Nutrient T-: me selected nutrient 
mfemms. The WAG believa nutrient levels in the wakded cafl be reduced with 
@lmentatiion of SrpBrrOpriate BMPs. However, the WAG does not betieve that the significant 

were W , O i  literatme 

reducti- pt.cdicted to be mcesmy to meet h tqets can be achieved. Further data 
eloprnentoftargets basad odmtcmhcd qe&ic conditim is 

. .  

4.2 Public Comqentz 

The Cotbnwood Creek d d t  TMDL is available fbr public reyiew and m m t  h m  Monday, 
December 6,1999 through Tuesday, January 4,2000. Notification to the general public of the 
aPp0rhmit)l to comment on the draft TMDL was made in the CoctOJlwoud ChmnicZe (1 2/9/99], 
thc Idaho Gmng F m  Press (12/8/99), and the M i s t o n  W h c  (1216199). .Copies of the 
TMDL wtSe3knt to each of the Cottonwood Creek WAG members, members of the Clearwata 
BAG, and m& of the Cottonwood Creek TAG. In addition, copies of the d d t  TMDL were 
a.lrailable hrevieW at the fouowing ~ocations: IDEQ Lewiston office, IDEQ Grangeville office, 
PdPT Water Rsoma Division Lapwai Office, US. EPA B o i i  mce, Cottonwood City Hall, 
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Two public comment 

Hall. 

A p p d k  J provides a summary of the comments received during the public comment period and 

. -  . -  
, , . .  - . 

. . .  
. .  , .  

Y . !  

. .  
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of k i n g  management on  west^ mugeland S ~ S .  WSEPA Report No: 9101R-93- 

Simificance and Function. 

''Influences of Forest and Rangelaad M 

Elm, David. 1999b. 
.:- OfIi 

e 
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results for Cobtonwood CraeIt and its tributaries. Unpublished data filed at IDEQLRO. 

Environmental Quafity. 1999. Sediment Targets U s d  or Proposed for 
"-Is, dmfk fidance prepared by Mike Me, Don Essig, and Jim Fitzgerdd, Jsnuary 

1999. 

@DEQ] Idaho Division of €lwirmnrnM Quality. 199%. Cottonwood Cmk TMDL. Apn130 
1999 uupubliahaddraft. CompiledbyIDEQ-LRO. Lewbton, ID. 
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[IDEQJ Idaho Division of Environmental Quatity. 1999~.  7/16/99 e- 

re- waste load all 

.. *,,,, .-r . 

stion. 1999. E-mail cammudcatio 

KmW, PA.# and V. Novotuy. 1980. Water Quality Management. Academic &, NY, p 
1 &(,' :- . . -  

Agency Qffice OfAirand water Fbpms .  U.S. Govemlental printing mce, 
Mackenthm, K.M. 1973. T o w d  a Cleaner Aquatic Environment. E h i m m d  protection 

Washington, D.C. Stock number 5501 -00573. 
##- 

4 



MaCD 

Mann. 

w. Smakt, mil R. 
effects of hreshy on stresuns 

1990. “Cottonwood Cre 

wakded M t i m  

&heria Munagement 16: 693-727 pp: 

Unpubliahea data Ne P e m  Tribe Water 

offiw and Cqolyn wen of NezPace Tribe 

Nez Perce ’Mibe. 1999b. Cottonwood Creek 

~ ~ t r y D i ~ s i o n .  Iapwai, ID. 
e’- 

Richards, Russ. 1999. 11/5/99 Personal telephone cammUnication between Cam1 Fox of IDEQ 

Rosgen, D.L. 1994. A classification of natural rivers. catena 22: 169-199. 
LRO and Russ Richards of IF&G Lewiston Office. 
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and portions of California (PACFBH). U. 
.I. BI&I of Laad Wqpment. Wadh@on, D.C. 

-A] ?hitmi Stat& Edmmmtd Pmtedon Agency. 1991a Guidance fbr Water Quality- 
: The - Rmca. O f h e  of Water, Waahgtoi,  D.C. EPA W 4 - 9 1 -  

htecthn Agemy. 1991b. Technical Support Document 

&BEPA] United States B n v i m m m ~  Protection Agency. 1993. Monitoring Protocols to 
Evaluate Water Quality Effects of Grazing Management on Westera Rangeland 
Streams. Autbrkd by Stephen B. Bauer and Timothy A. Burton, Idaho Water 
Ihimmes Institute. US EPA 910lR-93-017. 'USEPA Region 10 Water Division 
Surface Water Branch. Seattle WA. 

ssed Toxics h h t .  
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I .  Y. 

s Envirommtal Protection Age&. 1997. Gui 
Comprehensive State W a k  Quality Assessments (305@) 

Reports) and Electronic Updates: Supplement. EPA 841-B-97-002B US EPA 
Washington; D.C. 

F- 

' -4 

w 
L4 

I 

I Pasonal telephone communication between Carol Fox of IDEQLRO 
the Nez Perce Tribe W a t e r R & w  Division. Lapwoli ID. 

.%. 

i 

. .  - 
.. . ..: I 

Y 



Jim FitzgeraId, 
EPA.Boise Office 
11/5/99 

A ~ ~ ~ s i ~ ~ ~ r e ~ ~ p e x i s t s b e t f t l i e e n t h c u f i g a g e d ~ ~ ~ s i ~ s .  Thiscurveis 
siguificant at the 0.05 probability level, however, Hirsch (1982) points out bias which can result 
from using simple he& regression. Consequently, the MOVE. 1 technique is applied which is 
s h o m u c e  model bias and imprOve the accuracy of flow 
MOVET-&tirn is defied as follows: 

@inch 1982), me 
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19/14/95 I . USGS I 2.1 1 
3 

1W1v5 USGS 7.3 

11/22/95 ' -  USGS 14.2 ' 

I I I .  

8/17/93 ' 1  NpT I 2.3 I 

I 1 I 

3f29m I ' m  I 65.8 

4/8/99 I NPT I 101.2 I 

- .  . 
- .  . .  

. ,  

L . .  

.,, ,.;- - . . .  , . . ,  

4/16/99 
~ 69.7 , I  

I 

4/21/99-- I NPT I 74.3 . I 
I I 

IDEQ - Idaho Division of Environmental Quality; NPT - Nez Perce Tribe; 
USGS - US. Geological Survey; B M  - Bureau of Land Management 
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Table 2: Annual Time Periods for SaImonid Spawning and Incubation .. 

IDAPA 16.O1.01.25O.03.a 
w-<suPpliere. 

L. AU toxic criteria set fbrth in 40 CFR 13f.36@)(1), column D1, revised as of 
, hc~nk22,1992,efktiveFebntary5,1993 . .  (57FR60848,D~~~nk22,1992).40 

CFR 131.36(b)(l) is hkrebyincorporatad byreferencein the mannapmvided in 
Subsection 250.07 provided, however, the standard fbr arsenic s b d  be point m two 
(0.02);IgnTor column DI (which constitutes a -ation to reflect an -ate 
bimncenhtion factor fbr h h  water). 

ii. Radioactive materids or dioactiviw not to exceed cancentrations spec54 in Idaho 
Department of Health and Welfare Rules, DAPA 16, Title 01, Chapter 08, * W m  
Governing Public Dinkin4 Water S m "  

e- 
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APPENDIX C SUMMARY OF B W  DATA I .  

. -  
Prepared by 

, : .  
, .  

. .  
C&I Fox and Sarah Young, IDEQ LRO 

.Ann Stom, NPT Water Resources 

fbllowhg tables symar ize  the BURP data collected by IDEQ and NPT. The'follo& 
. explains the sigdicance of the BURP parameters measured in Cottonwood creek and its 
tributaries. Comparisops to regional derknces are also provided for some,of the BURP 
parameters. For most of the c r i t h  evaluated, conditions in Cottonwood 
sahonids and cold water biota were subopt id .  

L.arge Woody Debris: Woody debris and root wads create habitat diversity by forming hls 
and waterfalls, trapphg sediment, and enhancing channel and bank stability. Rew%rch has 
shown a directreMMp Wween'thcrlmolmt o f w d  and dmonidpmductbn, aud wood 
removal has been shown to reduce fish populations. 

WidmDepth: Sediment accumulation in dream channels reduces sheam depth. Large width 
to depth ratios are often a result of d o n  due to increased p& flow, inereawdsedimeat 
availability, and bank mion due loss of streamside vegetation. Streams that are wide and 
shallow have fewer high quality pools, and less shade, izducing suitable habitat for salmonids. 



c-2 

Pool Frequenq: fools are the majo 
sizes, and quality are needed to s u p  
amounts of overhauging vegetation support the largest and most stable f i s h p p  
Frequency and size of pools is dependent on stream size, gradiek, 'con 
load, and large woody debris. 

though pools of 41 shapes, 
' #- --A<*+- 

ve1ocity$6;b1s W& l e e  

to thec-el. Steeper banks 
d oft& have poor 

hdremb habitaL 'htehtion f m n i d o n  is pvided  bypkt  root syk&.as well as by boulder,, 
rip&im Yegetatiora in * condition, 

co~ditions are cioSely,Wed ta the lesi habitat damage. 
qualityof fish habitat. 

fish. 

. .  . .  
, .  

c 

c. 

L.. 

r.. 

- 
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Overton, C.K., J.D, McInWe, R. Armstrong, s. Whi 
Guide to Fish Habitat: N a n d  Conditions in the 
Forest S&ce Technical ADIT-GTR-322 ' 

Intermountain Research Station. p 142. 

PIatts, W.S., W.F. Megahan, G.W. Minshall. 7983. Methods 
and Biotic Conditions. General Technical Report ZNT-13 
Agriculture, Forest Senrice, Intermountain Forest 
Ogdm, Ut&. P 70. . .  

t 
1 
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Sita Streamkll. Lbeaflon 
1 I .I Cottonwood Ck. 
2 4.0 Cotionwood Ck. 
3 12.2 Red Rock Ck. 
4 ' Red Rock Ck. 
5 
6 21 .o Red Rock Ck. 
7 21.0 Red Rwk Ck. 
0 21.8 Lower Cttnwd Ck. 
D 23.2 Long Haul Ck. 
10 25.0 Shebang Ck. 
11 28.0, Lower Slockney C 
12 30.2 Stockney Ck. 
13 30.8 Upper Cthwd Ck. 
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Large Woody Debris ' 

E dl 81 

b tncreaslng distance Ifom mouth of Cotlonwoud Ck. - 

StandanW 
V&a w/ channel wfdlh:type and geology. 

'unless otherwise Indicated. all blanks equal readings of zero. . 

.See Cherton. et .al; (1995) for campariaon. 

Nob: LWD are defimd as p f m s  >IO mn In diameter and' 
*1 m In length. 
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APPENDIX D BLM BIOLOGICAL ASSESSMENT 

.> 

The. attached raaking m&x is the Apd I 
by Craig Johnson of the BLM Cottonwood Rtsource 
assessment is from pp. 37-46 of the '%io 
Land Managmat Activities on Listed Fa1 
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SCREENING PROCESS 

f 
; 

I 

c 

i 
f 

re proposed to be constructed on BLM l ~ d s  within 

9 . 3. LandsldeRoadDensity 
a. Environmental Baseline=tow. Estimated to be 4 milalsquare mile. 4 

BLM lands within ry 54 

I 
a. ' 

- ., ' *.- 

! I  

- !  

. - -  6. Water Yield (Ea) 
a EnvimenW 8 a s e l i i h .  Tlie majority of We Cummood Creek watershed is agticuhre 
(dryland farmlhg) or rangeland, consequently ECA is estimated to be less than ctQ percent. 
However, because most timbered m a s  haw been kgged and the large amount of farmland, the 
denage b not within its natural stream fhw regimes. c 

b. Effects of Actions=Maintain. No timber harvest is proposed to occur on 6LM lands within the 
anaiysis area BI.M lands comprise a very mall percentage of the entire subbasin andlor tributary 
watershedwand have a negligible abMy to change water yidd. 

7. Sediment YleId . .  
a. Environmental Basellne=Lwr. During spring run-off or high precipitation events, Cottonwood 
Creek and tributaries 'have elevated levels of sediment It is predicted #at current chronic sediment 
yield is taqer than 15 percent over natural b e .  

t 

. -  
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b. Effects of Actions=Main-tain. No timber h 

watersheds and hav 

8. Chant181 Conditions and Dvnamics 

.I. WidthlDepth Ratio 
a Environmenfaf Baseline=Low. 
has tesubd in wider and s h a h  

' 

CI 

L 

- 
.. 

- 
T I  4. SuspMldedSWhm? 

c 

a Environmental Baseline--Low. Suspended sediment @vets are at elmted !web. NO Rmg term 
measwd data is available, however, sttspended sediment b estimated to be >= 11 
in CoPtonwmd Cmk. 

b. Environmental BaseIine=Maintdn. No timber h a n w  r: road construction .is proposed WHhin 
anaIysis area and existing grazing levels are within acceptable thresholds arld expected 10 continue. 
Current BLM activiti will maintain suspended Wment Wets. 

e- 
L .  

: -c 
* -, 

PI 

. 'I  

. 

h i '  

w 



5. Chemical ContaminatkdNutrients 

In these streams. 

. b. Environmentat Saseline=Maintam. No timber hanrest or mad construction is proposed h RHUS 
oGeurring on BLM lands. Existing levels of LWD will be maintained w h  BLM ongoing and proposed 
actions. 
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Ir; 

ubpopulation ChaFacterWcs snd Habitat Integmtim , ' ' *I 

Baselfne=Low. Environmental baseline for the Lower South Fork Clearwater River 
and tributaries has 8 low condition for,subpopuIation sire, growth and suwhal, lie history diversity . 
and isolation, persistence and genetic Integrity, and habitat conditions. No tributaries within the lower 
South'Fork Cleanvator River subbasin provide spawning and early rearing for bult trout The h e r  
Clearwater River is used by ffwial bull trout for migration, over-whteriig, and adulthubadult rearing. 
Papulation levels a n  bw and tributary Streams have degraded haitats which provide poor quality. 
habitat for bult trout. 



TABLE’ IO: COTTONWOO0 CREEK EFFECT SUMMARY FOR INMUWAL 
PROJECT(SYACTIVIT1ES 
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, I. INTRODUCTION 

A. 

> ,  

the watershed; and Stites is just dokstream fm-the anfluen& on 
with the South Fork of the Clearwater River. This document p e d i s  to the 

- remaining forested areas throughout the watershed, comprising about 6,880 acres in 

ek 

ofthe Clearwater River. 

The dominant Wrocktype in the Cottonwood drainage is Columbia M r  basalt, 
underlying some 80% of the wtershed, including aU the canyonhnda. me far west part 
on Cottunwoad Elutte'is metabsalts similar to the Seven Devils fomatmn. A few highly 
weathered granitic intrusionsaccur afong the northern border of the watershed (Figure 
2 a ) a s t  of the drainage is covered by a thin layer of loess. 

The area is characterized by warm, dry summers and cold winters, with an average 
annual precipitation ranging from 20 inches at the I~wer elevatmns to near 40 inches at 
the higher elevations. The majority of precipitation occurs as winter snowfall and spring 

* 
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As described in the Forest P r d c e s  Cumulative Watershed Effects Process for Idaho (Idaho 
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. .  D. N-nt M'vem mrtdiikn -Adverse conditions do not exist. ' 

. .  

Cottonwood Creek daes not flow into 'a fake or reservoir su a nutrient current condition 
. ment is n6t necessary. Standard 8MPs should continue to be implemented 

9). ' 
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a ' Figure I. location of Cottonwood Creek watershed in Idaho. 





m 

.... 



. '. br 



...- 

Overall status for this site: NOT FULL SUPPORT 

I -not assessed I 

Overall status for this site: NOT FULL SUPPORT 
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Stream Name:Co t tnnwaDdde l?e&.  Date Surveyed: 611 5/95 Site x13 #* 95- 

Buman activities affecting reach: mazin4, roads, aqcicutture 
, >  

. ". 



during the critical time paiod (ie, Jmueuy through May) This target was selected based on 
IDEQ g u h m  (IDEQ 199%) and is intended to account for the acute and chronic of TSS 
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d l ~ t e d  using pump samplers and cornposited over a week during high flow and b i - w d y  . 
during low flow. These samples repremt 
more stom events. 

tfipicaUy i l t  to ,m md, this e a  assumes that the TSS oonccnbatioh is directly 

CreekTMDLirnp willkusedto 
d n e  th0 above &om Stream dim and TSS data wiU be used to develop a more 

m h a k n h b .  These datadlldso be used to evaluate TSS load trends as theTMDLis 
reliabIe godimcnt 4ranspofi CUTve fbr lower cottanwood ckeek and for au the @ged 

imp1 

' 

F 

rl 

c 

.A 

Y 

I .I 

J '  

The results of the Low= Cottonwood Creek TSS loading analysis are p e n *  in Plate 2% As 
stated above, the && tmnqmt curve is developed fmn the @ c t d  sWam discharge (Le. 
MOVELJhd memud TSS data Re- the log-iO af these dabpmiuces a statistically 
significant curve (P C 0.05). A power function is fit to the data which is the typical came used to 
byaluate log transfomed stream discharge and TSS data. For this type of sediment tmsport 
cuwe the USGS suggests applying a corxection factor due to the potential bias introduced by the 
log retransformation (Cohn and Gilroy 1991). However, the measuTed andpredicted TSS loads 
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TSS dats are ~ n l y  Bpoimie fix &out two years and no transport clzrvw wn 
the available flow data Asamult, the.aetual TSS data,= used to estimrVte had 
me 84t@&cmti stream discharge, TSS concm&o& target TSS load, and 
load i~ calculated between 3muasy and May of water y w s  1997 and 1998. The p m t  load 
reddon is set using the 84* percentile TSS load. The load reduction for each of the 
subwatersheds is liste4in Table F-2. For the raw load calculations refer to Plates 2b2g. 

develop4 given 
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&e? Data ' 

Chamel geometry data collected in 1999 as part of h w e r  Cottonwood Creek TMDL monitoring 
are used to estimate the existing and desired RBS. Data h m  the channel refimmce reach is used 
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tence estimates at bankfull stage. J o u d  of rhe American Water 
Resourcn Assaci$eion. 33 (6): t 197-1207. 

R" 

Guide to Fish Habitat: Descriptions that Represent Natural Conditions in the Salmon 
River Basin, Idaho.' USDA, Forest Service, Intermountain Research Station, General 
Technical Report INT-GTR:322. 

Overton, e. K., 1. D. Mchtyre, R. hnstrong, S.L. Whitwell, and K.A. Duncan. 1995. User's 
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G-2 . .  

! 

e of air temperature station for use in the model. Relative 
cover dstimations were madeusing the NOM Climatic AtIas 

(see M@@ of Safety). Estimatk relative humiditywas cmected for chmiges in e1evation within 
'each subwakrshed (Appendix G). D d y  avemge streadow, a Critical &tor in the model 
calibration exercise, was limited to sporadic, instantaneous readings obtained from IDEQ BURP 
field sheets. Additiod -flow data should be collected to more fully characterize this' 
watershed. 
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Figure G1 
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.. Table H-2 identifies watershed d t i m  in Cottonwood Creek and their effect on water quality 
d the human- 80-s miukd to the conditiotl(8). 
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F e d  Colifom Ca 
Modeled (line) m. Monitored (dots) (cfd100 ml) 
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5 December 17,1999 Lamy Wilson (see above) I 
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fthe TMDL targets is 
Ak a phased TMDL, the document recognizes in several locations that the targets, load capacity, 
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itat pb lems  of Cottonwood Creek. 

problem. SeeNRcs SAWQP report formore specifics on the stream function and runoff 
p- of cotronwood creek. 
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t: The ~ssumptiori that 113 of the septic systems are 
on is needed on the pmpoi.tiOnate contributik to 

Respbm: The assumption is b a d  on m m a t e  provided by the No& Central.Hdth District 
staf€ that regulate septic i$tms in North Central 
made in'Sebtion5.4.3.5 regding this aSsmpti0.n that 

t since 1985. The need for 
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